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Table F.3.1.1. Mabmum Concentrations Calculated for the No Action ARemative

I I
Constituent :300years 1300years 1500 ears 500years 2,500 2,500 5.000 1 5.000 10,000 10,000

I m L) ( VL) (m L) (pCVL) ears years years years years years
(mg/L) (pCi/L) ( L) (pCi/L) (mg/L) (pC iIL)

Kd
Group 1
(Kd = 0.0
mug)
0-14 1.55E-05 6.90E+04 4.57E-06 2.03E+04 2.13E-09 9.48E+00 3.18E-11 1.42E-01 0 O.00E+00
1-129 2.50E-03 4.40E+02 3.21E-04 5.65E+01 6.51E-07 1.15E-01 1.31E-08 2.31E-03 1.10E-12 1.94E-07
N 237 I 2.92E-03 2.06E+0.3 6.45E-04 4.54E+02 4.18E.07 2.94E-01 8.42E-09 5.93E-0.3 7.00E-13 4.93E,07
N 238 0 0.00E+00 0 O.OOE+00 0 0.00E+00 0 0.00E+00 0 O.OOE+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Sb-126m 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 4.64E-04 3.23E+04 3.45E-04 2.40E+04 9.18E-08 6.39E+00 1.80E-09 1.25E-01 1.00E-13 6.96E-06
To99 1.87E-02 3.16E+05 7.45E-03 1.26E+05 8.02E-06 1.36E+02 1.58E-07 2.67E+00 1.34E-11 2.26E-04
U-233 3.91E-08 3.77E-01 2.61E-08 2.52E-01 4.70E-12 4.53E-05 1.00E-13 9.64E-07 0 0.00E+00
U-234 1.93E-06 1.20E+01 2.84E-07 1.77E+00 1.91E-10 1.19E-0.3 3.80E-12 2.37E-05 0 0.00E+00
U-235 8.03E-01 1.73E+03 9.30E-02 2.01E+02 3.55E-05 7.67E-02 7.15E-07 1.54E-03 6.15E-11 1.33E-07
U-236 8.48E-07 5.48E-02 1.21E-07 7.82E-03 1.69E-10 1.09E-05 3.40E-12 2.20E-07 0 O.OOE+00
U-238 1.23E+02 4.13E+04 1.42E+01 4.77E+03 5.04E-03 1.69E+00 1.02E-04 3.43E-02 0 0.00E+00
Ag+ 1.23E-02 7.77E-03 9.07E-07 1.76E-08 1.50E-12
As+5 8.92E-03 5.54E-03 3.15E-06 6.12E-08 5.20E-12
B+3 1.09E-02 6.50E-03 6.68E-06 1.30E-07 1.11 E-11
Be+2 6.14E-04 4.09E-04 0 0 0
Cl- 5.52E+00 1.23E+00 1.31E-03 2.56E-05 2.19E-09
C03-2 1.69E+02 1.94E+01 4.22E-03 8.51 E-05 7.31 E-09
Cr+3 2.72E+00 3.80E-01 8.38E-07 1.69E-08 1.50E-12
Cr04-2 6.60E-01 9.20E-02 1.48E-03 2.91E-05 2.49E-09
F. 3.44E+01 4.67E+00 .9.31 E-04 1.87E-05 1.60E-09
F CN 6-4 1.90E+00 1.45E+00 3.58E-05 7.21E-07 6.20E-11
Hg + 5.00E-02 6.04E-03 6.29E-06 1.27E-07 1.09E-11
K+ 3.40E+00 2.52E+00 5.87E-04 1.14E-05 9.74E-10
U+ 2.12E-04 1.33E-04 8.76E-08 1.70E-09 1.00E-13
Mo+6 3.72E-02 2.43E-02 1.33E-05 2.59E-07 2.21 E-1 1
Na+ 3.63E+03 4.46E+02 5.86E-01 1.18E-02 1.01E-06
N02- 425E+02 4.96E+01 2.48E-02 4.98E-04 4.27E-08
N03- 6.62E+03 8.22E+02 1.21E+00 2.43E-02 2.09E-06
OH- 1.27E+02 1.79E+01 6.02E-07 1.21E-03 1.04E-07

5103-2 1.35E+02 1.57E+01 6.39E-0.9 1.29E-04 1.11 E-08
5042 1.53E+02 1.77E+01 7.15E-03 1.44E-04 1.23E-08
U02+2 2.10E-01 1.42E-01 7.00E-13 0 0
V+5 1.51E-03 1.12E-03 2.14E-07 4.16E-09 4.00E-13
W+4 8.01 E-01 9.67E-02 1.01 E-04 2.03-06 1.74E-10
Kd
Group 2
Kd = 1.0
mV
61-210 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ni-63 5.81E-06 3.42E+05 1.73E-06 1.02E+05 5.58E-08 3.28E+03
Pa-231 8.20E-09 3.87E-01 5.67E-10 2.68E-02 3.79E-11 1.79E-03
Pa-233 1.73E-11 3.58E+02 0 0.00E+00 1.00E-13 2.07E+00
Pa-234m - 0 0.00E+00 0 O.OOE+00 0 0.00E+00
Po-211 0 0.00E+00 0 0.00E+00 0 O.OOE+00
61+3 6.86E+00 4.70E-01 3.40E-02
Ca+2 2.04E-01 6.48E-02 1.88E-03
Cd+2 3.72E-02 3.81E-03 2.14E-04
Cu+2 2.21E-03 3.88E-04 1.55E-05
Fe+3 7.14E+00 5.11E-01 3.77E-02
Mg+2 I- 2.63E-02 5.36E-03 2.04E-04
Ni+2 I- 2.13E-01 8.37E-02 2.31E-03
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Table F.3.2.1. Maximum Contaminant Concentration Calculated tor the Lon Term Management Alternative ^
I

Constituent 300years 500years 2.500 5,000 10,000

mg/L) I (m L) ears years years
(m L) (mg/L) mglL)

Kd
Grou p 1
Kd=0.0
mUg)
C-14 3.15E-06 1.40E+04 3.96E-06 1.76E+04 2.13E-09 9.48E+00 3.18E-11 1.42E-01 0 0.00E+00
1-129 4.09E-04 7.20E+01 3.21E-04 5.65E+01 6.51E-07 1.15E-01 1.31E-08 2.31E-03 1.10E-12 1.94E-07
N 237 2.92E-03 2.06E+03 6.45E-04 4.54E+02 4.19E-07 2.95E-01 8.46E-09 5.96E-03 7.00E-13 4.93E-07
N 238 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.COE+00 0 0.00E+00 0 0.00E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 O.00E+00 0 0.00E+00 0 0.00E+00

Rn-222 0 0.00E+00 0 O.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00

Ru-106 0 0.0OE+00 0 0.00E+00 0 O.00E+00 0 0.00E+00 0 0.00E+00
Sb-126m 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 O.00E+00 0 O.OOE+00
Se-79 2.12E-04 1.48E+04 3.45E-04 2.40E+04 9.18E-08 6.39E+00 1.80E-09 1.25E-01 1.OOE-13 6.96E-06
Tc-99 5.40E-03 9.13E+04 6.48E-03 1.10E+05 8.44E-06 1.43E+02 1.71E-07 2.89E+00 1.45E-11 2.45E-04
U-233 1.53E-08 1.47E-01 2.89E-08 2.79E-01 4.70E-12 4.53E-05 1.OOE-13 9.64E.07 0 O.00E+00
0-234 3.82E-05 2.38E+02 5.20E-05 2.OOE+02 1.91E-10 1.19E-03 3.80E-12 2.37E-05 0 0.00E+00
U-235 1.20E-01 2.59E+02 9.30E-02 2.01 E+02 5.28E-06 1.14E-02 1.06E-07 2.29E-04 6.33E-11 1.37E-07
U-236 1.36E-07 8.79E-03 1.27E-07 8.20E-03 2.52E-11 1.63E-06 5.OOE-13 3.23E.08 0 0.00E+00
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
U-238 1.83E+01 6.15E+03 1.42E+01 4.77E+03 7.50E-04 2.52E-01 1.51E-05 5.07E.03 9.00E-09 3.02E-06
Aq+ 8.52E-03 9.19E-03 1.02E-06 2.11 E-08 1.80E-12
As+5 6.19E-03 6.37E-03 3.54E-06 7.32E-08 6.30E-12
B+3 7.73E-03 6.84E-03 7.52E-06 1.55E-07 1.34E-11
Be+2 4.39E-04 4.64E-04 0 0 0
Cl. 1.41 E+00 1.27E+00 1.46E-03 3.01E-05 2.59E-09
C03-2 2.50E+01 1.94E+01 4.22E-03 8.51 E-05 7.31 E-09
Cr+3 5.87E-01 4.45E-01 8.39E-07 1.69E-08 1.50E-12
Cr042 1.t0E-01 9.20E-02 1.60E-03 3.27E-05 2.82E-09
F. 5.10E+00 4.04E+00 9.49E-04 1.92E-07 1.65E-09
Fe(CN)6-4 8.73E-01 1.49E+00 5.32E-06 1.07E-07 6.39E-11
Hg + 3.06E-04 3.30E-04 0 0 0
K+ 2.38E+00 2.69E+00 6.60E-04 1.36E-05 1.18E-09
Li+ 1.47E-04 1.SOE-04 9.86E-08 2.04E-09 2.OOE-13

Mo+6 2.69E-02 2.81E-02 1.50E-05 3.10E-07 2.67E-11
Na+ 5.70E+02 4.44E+02 5.90E-01 1.19E-02 1.03E-06
N02- 6.38E+01 4.94E+01 2.53E-02 5.12E-04 4.41E-08
N03- 1.05E+03 8.21E+02 1.21E+00 2.44E-02 2.10E-06
OH- 2.26E+01 1.79E+01 8.02E-02 1.21 E-03 1.04E-07
SiO3-2 2.02E+01 1.56E+01 6.40E-03 1.29E-04 1.11 E-08
8042 2.28E+01 1.77E+01 7.23E-03 1.46E-04 1.26E-08
U02+2 1.26E-01 1.49E-01 3:80E-12 0 0
V+5 1.06E-03 1.20E-03 2.41E-07 4.98E-09 4.00E-13
W+4 3.92E-03 4.22E-03 2.00E-13 0 0
Kd
Grou 2
(Kd=1.0
mU)
91-210 0 0.00E+00 0 O.00E+00 0 O.00E+00
NI-63 2.00E-13 1.18E-02 0 O.OOE+OO 0 O.00E+00
Pa-231 8.20E-09 3.87E-01 5.67E-10 2.68E-02 3.79E-11 1.79E-03
Pa-233 0 0.00E+00 0 O.00E+00 0 0.00E+00
Pa-234m 0 O.00E+00 0 0.00E+00 0 0.00E+00
Po-211 0 0.00E+00 0 O.00E+00 0 O.00E+00
Bi+3 6.86E+00 4.70E-01 3.40E-02
Ca+2 2.04E-01 6.48E-02 1.88E-03
Cd+2 3.72E-02 3.81E-03 2.14E-04
Cu+2 6.00E-06 1.24E-07 1.07E-11
Fe+3 7.14E+00 5.11E-01 3.77E-02
Mg+2 2.63E-02 5.36E-03 2.04E-04
Ni+2

F

2.13E-01 8.37E.02 2.31E-03
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Table.3.3.1. Maximum Concentrations Calculated for the In Situ Fill and Cap Altemative

I
2500 2500 5,000 5,000 10,000 10,000

years years years years years years
(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)

C-14 1.40E-12 6.23E-03 2.99E-07 1.33E+03 1.93E-08 8.59E+01

1-129 9.82E-11 1.73E-05 4.74E-05 8.34E+00 1.46E-05 2.57E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00

Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+00 1.OOE-13 3.34E-01 0 0.00E+00
Sb-126m 0 0.00E+00 0 0.00E+00 0 0.00E+00

Se-79 1.35E-11 9.40E-04 6.51 E-06 4.53E+02 1.91 E-06 1.33E+02
Tc-99 2.72E-09 4.60E-02 8.70E-04 1.47E+04 1.03E-04 1.74E+03
U-233 0 0.00E+00 5.84E-1 0 5.63E-03 1.03E-10 9.93E-04
U-234 1.OOE-13 6.24E-07 3.70E-08 2.31E-01 4.41E-09 2.75E-02
U-235 2.02E-08 4.36E-05 1.57E-02 3.39E+01 1.61E-03 3.48E+00
U-236 1.00E-13 6.46E-09 1.62E-08 1.05E-03 3.81E-09 2.46E-04
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00
U-238 3.OOE-06 1.01 E-03 2.40E+00 8.06E+02 2.44E-01 8.20E+01
Ag+ 5.40E-10 5.53E-04 1.68E-07
As+5 6.70E-11 3.OOE-04 5.79E-07
B+3 1.72E-10 4.12E-04 1.23E-06
Be+2 5.76E-11 3.61E-05 7.80E-09
CI 1.41E-07 1.09E-01 9.95E-03
C03-2 1.47E-06 3.31E+00 3.19E-01
Cr+3 2.20E-11 8.83E-05 1.86E-05
CrO4-2 7.22E-10 6.19E-02 1.21E-02
F- 5.96E-06 6.75E-01 6.44E-02
Fe(CN)6-4 1.16E-06 1.93E-01 1.14E-03
Hg+ 2.40E-12 1.61E-05 6.68E-09
K+ 9.74E-07 3.47E-01 1.08E-04
Li+ 0 6.63E-06 1.61E-08
Mo+6 2.06E-09 1.73E-03 2.45E-06
Na+ 4.43E-05 7.OOE+01 1.24E+01

N02- 3.66E-06 8.31E+00 8.64E-01
N03- 3.17E-05 1.27E+02 2.68E+01
Np-237 2.02E-10 1.42E-04 6.87E-05 4.84E+01 9.19E-06 6.47E+00
N 238 0 0.00E+00 0 0.00E+00 0 0.00E+00
OH- 1.94E-05 2.34E+00 1.35E+00
Rh-106 0 0 0
S04-2 2.43E-06 2.98E+00 3.04E-01
S04-2 2.43E-06 2.98E+00 3.04E-01
U02+2 6.95E-08 2.27E-02 3.46E-07
V+5 4.28E-10 1.54E-04 3.94E-08
W+4 0 2.00E-04 8.67E-08

Page 1



Sheetl

Table F.3.4.1 Maximum Concentrations in Groundwater Calculated for the In Situ Vitrification Alt
^ I - ..

5,000 5,000 10,000 10,000
Constituents years years years years

(mg/L) (pCi/L) (mg/L) (pCi/L)
Tc207 1.72E-06 2.91E+01 2.21E-06 3.73E+01
U-233 1.40E-12 1.35E-05 1.80E-12 1.74E-05
U-234 3.92E-11 2.45E-04 4.99E-1 1 3.11 E-04
U-235 1.25E-05 2.70E-02 1.61E-05 3.48E-02
U-236 4.51E-11 2.91E-06 5.82E-11 3.76E-06
U-238 1.84E-03 6.18E-01 2.37E-03 7.96E-01
Ag20 1.90E-06 2.45E-06
As2O5 1.42E-06 1.83E-06
B203 4.86E-06 6.27E-06
BeO 1.01 E-07 1.31 E-07
Cr203 7.11 E-05 9.18E-05
1.120 3.38E-08 4.36E-08
Na20 7.39E-02 9.54E-02
Mo03 6.31 E-06 8.14E-06
Np02 1.63E-07 2.10E-07
V205 2.78E-07 3.59E-07
W02 5.63E-07 7.26E-07
W03 1.12E-06 1.45E-06
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Table F.3.5.1. Maximum Concentrations Calculated for the Ex Situ Intermediate Seperations Alte

^ 2,500 2,500 5,000 5,000 10,000 10,000
Constituent years years years Iyears years years

(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)
C-14 3.42E-10 1.52E+00 6.80E-09 3.03E+01 2.OOE-13 8.90E-04
1-129 5.32E-08 9.36E-03 2.01 E-06 3.54E-01 1.21E-10 2.13E-05
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00

Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+00 0 0.00E+00

Sb-126 0 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 7.49E-09 5.21 E-01 2.75E-07 1.91E+01 1.71 E-11 1.19E-03
Tc-99 3.78E-07 6.39E+00 1.50E-05 2.54E+02 1.55E-09 2.62E-02
U-233 7.OOE-13 6.75E-06 2.32E-11 2.24E-04 0 0.00E+00
U-234 2.45E-11 1.53E-04 1.42E-09 8.86E-03 0 0.00E+00
U-235 7.44E-06 1.61 E-02 0.00058249 1.26E+00 7.16E-09 1.55E-05
U-236 4.57E-11 2.95E-06 6.63E-10 4.28E-05 0.00E+00
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00
U-238 1.11E-03 3.73E-01 8.90E-02 2.99E+01 1.02E-06 3.43E-04
Ag+ 3.24E-10 1.94E-05 1.72E-10
As+5 4.02E-11 1.39E-05 5.95E-10
B+3 1.03E-10 1.82E-05 1.26E-09
Be+2 3.46E-1 1 9.15E-07 0
Cl- 1.71 E-05 0.00405731 2.50E-07
Cr04-2 2.57E-06 3.16E-03 2.87E-07
F- 1.80E-03 2.47E-02 1.86E-07
Fe(CN)6-4 4.47E-04 4.27E-03 7.22E-09
Hg+ 1.50E-12 7.64E-07 0
Li+ 0 3.29E-07 1.66E-11
Na+ 1.61E-03 2.78E+00 1.18E-04
N02- 2.10E-03 3.10E-01 4.96E-06
N03- 2.18E-02 5.13E+00 2.43E-04
S04-2 0.00907481 0.110655 1.44E-06
U02+2 4.23E-08 8.93E-05 0
V+5 2.57E-10 1.23E-06 4.05E-11
W+6 0 9.90E-06 0
N p-237 7.19E-08 5.06E-02 2.22E-06 1.56E+00 8.42E-11 5.93E-05
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
C03-2 6.66E-04 1.21 E-01 8.51 E-07

Cr+3 1.52E-08 3.56E-06 1.69E-10
K+ 5.83E-07 2.68E-03 1.11E-07
Mo+6 1.24E-09 5.51 E-05 2.52E-09
OH- 6.53E-03 1.14E-01 1.22E-05
S04-2 9.07E-04 1.11 E-01 1.44E-06
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Table F.3.5.2 Maximum Concentrations Calculated for the LAW Vaults - Intermediate Seperatio

I 5,000 5,000 10,000 1 10,000
Constituent years years years years

(mg/L) (pCi/L) (mg/L) (pCi/L)
Tc-99 4.56E-06 7.71E+01 1.23E-05 2.08E+02
U-233 2.OOE-13 1.93E-06 6.OOE-13 5.78E-06
U-234 6.60E-1 2 4.12E-05 1.76E-11 1.10E-04

U-235 2.06E-06 4.45E-03 5.56E-06 1.20E-02
U-236 7.60E-12 4.91 E-07 2.05E-11 1.32E-06
U-238 3.09E-04 1.04E-01 8.35E-04 2.81E-01

Ag20 1.19E-06 3.23E-06
As205 2.80E-06 7.57E-06
B203 5.46E-06 1.48E-05
BeO 2.98E-07 8.06E-07
Cr203 3.52E-06 9.51E-06
Li-20 2.11 E-08 5.71 E-08
MoO3 1.77E-05 4.79E-05
Na20 2.66E-01 7.19E-01
NpO2 5.33E-08 1.44E-07
V205 2.27E-07 6.13E-07
W02 1.22E-10 3.29E-1 0
W03 3.66E-06 9.89E-06
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Table F.3.8.1 Maximum Concentration Calculated in Groundwater for the Ex Situ/In Situ Combin

I
Constituent 2,500 2,500 5,000 5,000 10,000 10,000

years years years years years years
(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)

C-14 2.3E-10 1.02E+00 6.71E-10 2.99E+00 0.00E+00 0.00E+00
1-129 3.91E-08 6.88E-03 0.000000118 2.08E-02 1.08E-11 1.90E-06
Np-237 5.23E-08 3.68E-02 9.63E-08 6.78E-02 6.20E-12 4.36E-06
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
Sb-126m o 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 5.49E-09 3.82E-01 1.59E-08 1.11E+00 1.40E-12 9.74E-05
Tc-99 2.78E-07 4.70E+00 0.000000815 1.38E+01 7.55E-11 1.28E-03
u-233 4E-13 3.86E-06 1.6E-12 1.54E-05 0.00E+00 0.00E+00
t7-234 1.01E-11 6.30E-05 9.16E-11 5.72E-04 0. 00E+00 0.00E+00
U-235 3.36E-06 7.26E-03 2.59E-05 5.59E-02 5.02E-10 1.08E-06
U-236 1. 71E-11 1.10E-06 1.74E-10 1.12E-05 0. ooE+o0 0.00E+00
U-237 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U-238 4.99E-04 1.68E-01 3.95E-03 1.33E+00 7.20E-08 2.42E-05
Cl- 6.63E-06 1.20E-04 1.99E-09
C03 -2 3.70E-04 4.22E-03 6.97E-08
Cr+3 7.72E-09 1.35E-07 8.50E-12

Cr04 -2 7.90E-07 5.23E-05 4.91E-09

F- 7.15E-04 7.25E-03 1.05E-08

Fe(CN)6 1.75E-04 1.33E-04 3.52E-10

Hg+ 2.94E-07 2.91E-06 1.05E-10

Na+ 7.30E-03 1.02E-01 5.42E-06

N02 - 1.33E-03 1.23E-02 2.76E-07

N03 - 1.11E-02 1.95E-01 1.23E-05

OH - 2.39E-03 2.43E-02 5.45E-07

Si03 -2 2.95E-04 3.42E-03 2.27E-08

S04 -2 4.05E-04 3.94E-03 1.01E-07
W+4 4.72E-06 4.67E-05 1.68E-09
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Table F.3.8.2 Maximum Concentration Calculated in Groundwater for the Ex Situ/In Situ Combin
^ - .. ^

2,500 years 2,500 years 5,000 years 5,000 years 10,000 years 10,000 years

Constituent (mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)
C-14 1E-13 4.45E-04 5.89E-08 2.62E+02 1.45E-09 6.45E+00

1-129 9.5E-12 1.67E-06 2.16E-05 3.80E+00 1.07E-06 1.88E-01
Np-237 1.48E-11 1.04E-05 2.47E-05 1.74E+01 1. 26E-06 8.87E-01

N-238 0 0.00E+00 0 0.00E+00 0 0.00E+00

xh-l06 0 O.00E+00 0 O.00E+00 o O.00E+00

Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00
xn-222 0 0.00E+00 0 0.00E+00 o 0.00E+00

au-106 0 0.00E+00 0 0.00E+00 0 0.00E+00

Sb-126m 0 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 1.3E-12 9.05E-05 0.00000298 2.07E+02 1.38E-07 9.60E+00

Tc-99 1.21E-10 2.04E-03 1.64E-04 2.77E+03 7.49E-06 1.27E+02
v-233 O 0.00E+00 4.96E-10 4.78E-03 4.06E-11 3.91E-04
U-234 0 0.00E+00 1.33E-08 8.30E-02 1.32E-09 8.24E-03
U-235 1.04E-09 2.25E-06 2.03E-03 4.38E+00 1.47E-04 3.18E-01
U-236 0 0.00E+00 2.18E-09 1.41E-04 6.99E-10 4.52E-05
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00
iJ-238 1.49E-07 5.01E-05 3.07E-01 1.03E+02 1.99E-02 6.69E+00

Ag+ 1.1E-10 2.80E-03 0.00E+00 3.59E-08 0.00E+00
As+5 4.11E-11 4.92E-04 1.25E-07

B+3 1.05E-10 1.91E-03 4.07E-08

Be+2 3.45E-11 9.49E-06 1.00E-13

Cl- 5.19E-08 8.49E-02 5.69E-04

C03 -2 1.51E-06 1.94E+00 6.18E-03

Cr+3 9.4E-12 5.44E-05 6.38E-06

Cr04 -2 1.84E-08 2.60E-02 4.82E-03

F- 5.63E-07 2.99E-01 3.68E-03

Fe(CN)6 1.86E-07 5.64E-02 2.93E-04

Hg+ 3.52E-10 1.03E-03 8.35E-06

K+ 3.19E-07 3.20E-02 5.09E-06

Li+ 0 1.37E-05 3.48E-09

Mo+6 8. 81E-10 3.33E-04 2.62E-08

Na+ 9.14E-06 4.38E+01 4.54E+00

N02 - 1.71E-06 3.15E+00 1.02E-01

N03 - 1.35E-05 7.83E+01 9.19E+00

OH - 1.42E-06 2.84E+00 5.38E-01

Si03 -2 9.S1E-08 1.45E+00 9.O1E-02

S04 -2 4.31E-07 1.92E+00 1.65E-02

U02 +2 4.17E-08 8.61E-03 4.56E-11

V+5 2.63E-10 3.35E-05 8.50E-09

W+4 5.65E-09 1.74E-02 1.34E-04
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Table F.3.8.3 Maximum Concentration Calculated in Groundwater f

i ^ - ..

Constituent 5,000 years 1 5,000 years 10.000 years 10.000 years
(mg/L) (pCi/L) (mg/L) (pCi/L)

Tc-99 2.34E-06 3.95E+01 6.30E-06 1.06E+02

U-233 1.00E-13 9.64E-07 3.OOE-13 2.89E-06

U-234 3.40E-12 2.12E-05 9.OOE-12 5.62E-05

U-235 1.05E-06 2.27E-03 9. 00E-12 1.94E-08
U-236 3.90E-12 2.52E-07 1.05E-11 6.78E-07
U-238 1.58E-04 5.31E-02 4.28E-04 1.44E-01
Ag+ 6.12E-07 1.65E-06

As+S 1.43E-06 3.88E-06

B+ 2.80E-06 7.56E-06

Be+2 1.53E-07 4.13E-07

Cr+3 1.80E-06 4.87E-06

x+ 4.11E-07 1.11E-06

Li+ 1.08E-08 2.92E-08

Mo+6 9.08E-06 2.46E-05

Na+ 1.36E-01 3.68E-01

Np02 2.73E-08 7.39E-08

Si03 -2 1.20E-01 5.40E-01

1.16E-07 3.14E-07

W03 1.87E-06 5.07E-06

w02 6.23E-11 1.69E-10
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Table F.3.9.1 Maximum Concentrations Calculated for the Phased Implementation Total Altemati
_ .. ^

Constituent 2,500 years 2,500 years 5,000 years 5,000 years 10,000 years 10,000 years
(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)

C-14 3.42E-10 1.52E+00 6.80E-09 3.03E+01 2.OOE-13 8.90E-04

1-129 5.32E-08 9.36E-03 2.01 E-06 3.54E-01 1.21 E-1 0 2.13E-05

Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00

Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00

Ru-106 0 0.00E+00 0 O.OOE+00 0 0.00E+00
Sb-126 0 0.00E+00 0 0.00E+00 0 0.00E+00

Se-79 7.49E-09 5.21E-01 2.75E-07 1.91E+01 1.71E-11 1.19E-03

Tc-99 3.78E-07 6.39E+00 1.50E-05 2.54E+02 1.55E-09 2.62E-02
U-233 7.OOE-13 6.75E-06 2.32E-11 2.24E-04 0 0.00E+00

U-234 2.45E-11 1.53E-04 1.42E-09 8.86E-03 0 0.00E+00
U-235 7.44E-06 1.61E-02 5.82E-04 1.26E+00 7.16E-09 1.55E-05
U-236 4.57E-11 2.95E-06 6.63E-10 4.28E-05 0 0.00E+00
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00
13-238 1.11 E-03 3.73E-01 8.90E-01 2.99E+02 1.02E-06 3.43E-04
Ag+ 3.24E-10 1.94E-05 1.72E-10
As+S 4.02E-11 1.39E-05 5.95E-10
3+3 1.03E-10 1.82E-05 - 1.26E-09
Be+2 3.46E-11 9.15E-07 0
Cl- 1.71E-05 4.06E-03 2.50E-07
Cr04-2 2.57E-06 3.16E-03 2.87E-07
F- 1.80E-03 2.47E-02 1.86E-07
Fe (CN) 6- 4.47E-04 4.27E-03 7.22E-09
Hg+ 1.50E-12 7.64E-07 0
i,i+ 0 3.29E-07 1.66E-11
Na+ 1.62E-02 2.78E+00 1.18E-04
N02 2.11 E-03 3.09E-01 4.96E-06
N03 2.19E-02 5.13E+00 2.44E-04
S04-2 9.07E-04 1.IIE-01 1.44E-06
U02+2 4.23E-08 8.93E-05 0
V+5 2.57E-10 1.23E-06 4.05E-11
w+6 0 9.90E-06 0

0 0 0
N-237 7.19E-08 5.06E-02 2.22E-06 1.56E+00 8.42E-11 5.93E-05
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
C03-2 6.66E-04 1.21E-01 8.51E-07
Cr+3 1.52E-08 3.56E-06 1.69E-10
x+ 5.85E-07 2.68E-03 1.11E-07
Mo+6 1.24E-09 5.51 E-05 2.52E-09
OH- 6.53E-03 1.14E-01 1.22E-05
S04-2 9.07E-04 1.11E-01 1.44E-06
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Table F.3.9.2 Maximum Concentration Calculated.for the LAW Vaults - Phased Im

I -
I I

Constituent 5,000 years 5,000 years 10,000 years 10,000 years
(mg/L) (pCi/L) (mg/L) (pCi/L)

Tc-99 4.56E-06 7.71 E+01 1.23E-05 2.08E+02

U-233 2.OOE-13 1.93E-06 6.00E-13 5.78E-06

U-234 6.60E-12 4.12E-05 1.76E-11 1.10E-04
U-235 2.06E-06 4.45E-03 5.56E-06 1.20E-02
U-236 7.60E-12 4.91E-07 2.05E-11 1.32E-06
U-238 3.09E-04 1.04E-01 8.35E-04 2.81E-01

A 20 1.19E-06 3.23E-06

7is205 2.80E-06 7.57E-06

B203 5.46E-06 1.48E-05
seo 2.98E-07 8.06E-07
Cr203 3.52E-06 9.51 E-06
Li-20 ' 2.11 E-08 5.71 E-08
Mo03 1.77E-05 4.79E-05
Na20 2.66E-01 7.19E-01
Np02 5.33E-08 1.44E-07

V205 2.27E-07 6.13E-07
W02 1.22E-10 3.29E-10

W03 3.66E-06 9.89E-06
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Richland Pathways anarysis

Tabk 3.1

Radionuclide Source Term

isotope Haif-life (years)
I Activity (Curies) (1)

Arn-241 458 464.3

C-14 5.73E+03 3880.7

Cd-113 1.3E+15 2.94

Ci-36 3.08E+05 34.5

hlf-182" 9.00E6 1.56

1-120 1.70E+07 5.77

in-115 6.00E14 2.99

K-40 1.26E-09 4.7

Nb-94 2.00E+04 0.94

Ni-59 8:00E+04 187.91

Ni-63 92 35,426.5

Pu-238 86.4 11,44299

Pu-239 2.44E+04 12,945.7`

Pu-240 6.BOF+03 induded with Pu-239

Pu-241 13.2 NA

Pu-242 3.79E5 24048

Ra-226 1.60E+03 207.6

Sr-90 27.7 35,334.4

Tc-99 2.12E+05 66.6

Th-232 1.41 E+10 636.5

11-238 4.51E+09 10.938.24

Notes:
r

Combines total activity for Pu-239 and Pu-240; use Pu-239 haif-iire
(1) Includes activity through 1993 and predicted future activity (19942063)

P. 002
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Huh.lan5 Pathvrays Analysis

Table 3.7

Estimated Concentrations at Hypothetical Well (pCi/L)

INPUT FOR RWELLI.OUT

RICt11.DAT (K=1000 FT/D, INFIL = 0.2 IN(YR, DEPTH = 265 FT, FOR = 0.30)

isotope TRANSS
RICHI.OUT

(pCi/L)

Dilution
Factor

Well Conc.
(pCiiL)

Conversion
Factor

PRESTO
Input

(Ci/cu. m)

Status for
PRESTO

Am-241 7.29E-120 0.0004 2. 1.00E-09 2.9E-132 Ignore

C-14 13615.1 0.0004 5.40604 1.00E-09 5.41 E-09 Retain

CI-36 16.9191 0.0004 0.006768 1.00E-09 6.77E-12 Ignore

1-129 16.8499 0.0004 0.00674 1.OOE-09 6.74E-12 Retain

K-40 22.7167 0.0004 0.009087 1.00E-09 9.09E-12 Retain

Nb-94 0.85E-12 0.0004 2.74E-15 1.005-09 2.74E-24 Retain

N1-59 0.211916 0.0004 8.48E-05 1.00E-09 8.48E-14 Retain

Ni-63 9.11F.-92 0.0004 3.64E-95 1.00E-09 3.6E-104 Ignore

Pu-238 1.09E-79 0.0004 4.38E-83 1.00E-09 4.38E-92 Ignore

Pu-239 3.57054 0.0004 0.001428 1.00E-09 1.43E-12 Retain

Pu-242 40.7807 0.0004 0.016312 1.00E09 1.63E11 Retain

Ra-226 3.11 E-31 0.0004 1.24E-34 1.00E-09 1.24E-43 Retain

Sr-90 8.02E-10 0.0004 321E-13 1.00E-09 3.21E-22 Retain

0-99 8,251.5 0.0004 .301 1.OOE-09 3.30E-09 Retain

h-232L 373.686 0.0004 0.149474 1.00E-09 1.49E10 Retain

U-238 852.955 0.0004 D.341182 1.00E-09 3.41 E-10 Retain

Note:
Isotopes less than 1 E-50 pC'JL were ignornd
Dose rates for C1-36 were not calculated by PRESTO-11, but were instead
calculated by hand

853770: December 1994 3-19
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Tc-99 1-129 -14 ^U-238 Nitrate
pCVL pCi/L pCi/L pCi/l. Metric Tonnes
(years) (years) (years) I(years) (years)

Predicted Maximum Groundwater 3.301 .6.74E-03 5.41 3.4E-01 ^
Concentration
U.S. Ecoloogy Site
AndTime of Peak

r'redioted Maximum Groundwater 7.376185 0.000078 223.002 0.171233 !v N G.
Concentrations for the
ERDF
Peak Arrival Time (1445 yrs)) (1445 yrs) ( 1445 yrs) (1445 yrs)

Dose Conv. Factor (mremlpCij 1.3E-06 2.8E-04 21E-06 2.4E-04
Max GW Dose (mrem/yr) 0.007 1 0.0002 0.342 0.03

Predicted Maximum Groundwater
C'..oncentratinna for. the 1.1.W

Burial in 200W
Peak Arrival Time

Category 1 (no cap)
Max GW Dose mremlyr) 2.5E-03 1.4E-02 1.3E-041 3.6E-04 /
Max GW concentration CUL' . + 5.5E-02

(123yrs) (123yrs) (123yrs) (123yrs)
Category 3 (cap)
Max GW Dose mrem/ r 1.

a
1.7E-01 20

Wax G concetnr on p JL -1o85.9B 0.831703 53
Time to Peak (years) (1000) . (1000)

.
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Alex Nazarali
Risk Assessment

Alex Nazarali DATE March 11, 1996

REVISION NO. 0

OBJECTIVE Recalculate the risk value, previously computed by RADTRAN 4, for exposures
other than the uniform default values used in each of the alternatives. The uniform default
values did not take into consideration the varying amounts of waste (curie [Ci]) transported per,

trip.

METHODOLOGY Recalculate the HLW transportation risk, from the Hanford Site to the
geologic repository, to the worker and public based on the waste loading per trip as well as the
total number of trips.

The first calculation of risk for the worker and public, and corresponding trips are listed in the
following table.

Table 1 - Calculation of Risk with Orieinal Number of Trips

Alternative Number of Trips Risk

Worker Public

Ex Situ No Separntions
(Vitrification)

2140 2.38 0.143

Ex Siuu No Separations (Caloioation) 1030 1.18 ' 0.706

Ex Siat Intermediau 23 0.298 0.0181

A change in the waste loading was requested (SUGGEST A REFERENCE HERE) and is
being incorporated in the EIS. In this change, the inventory of waste (total curie of waste) is
the same but more trips are involved. The numbers of trips have been changed to 14,700 for
Ex Situ No Separations Vitrification and 4150 for the Ex Situ No Separations Calcination
alternatives, and 30 for the Ex Situ Intermediate Separations alternative.

The RADTRAN 4 model was used for the trip number and the resultant risks were 25.7, 4.76,
and 1.46 for the worker; and 1.54, 0.285, and 0.0878 for the public for Ex Situ No
Separations Vitrification, Ex Situ No Separations Calcination and Ex Situ Intermediate
Separations alternatives, respectively.

The second calculation of risk for the worker and public, and the increased number of trips are
listed in the following table.

h:luserrltcrowU-cakv.wpd



Table 2 - Calculation of kisk with Increased Trips

Alternative Number of Trips Risk

Worker Public

Ex Situ No Separations (Vitrification) 14700 25.7 1.54

Ex Situ No Separations (Calcination) 4150 4.76 0.285

Ex Siat Intermediate 30 1.46 0.0878

Note: Risk was calculated based on the number of trips without consideration of the waste loading per trip.

Table 3 - Variance between Calculation of Risk with Original and Increased Trips

Alternative Worker Pop LCF
(Previous LCF)

Public LCF
(Previous LCF)

Worker - Difference Public - Difference

No SepatationC(Vitrification) 25.7 (2.38) 1.54 (0.143) + 23.32 + 1.397

No Separations (Calcination) 4.76 (1.18) 0.285 (0.706) + 3.58 -0.421

Ex'Situ Intermediate
Separations with Cs, Sr

1.46 (0.298) 0.0878 (0.0181) + 1.162 + 0.0697

Ex Situ Intermediate
Separations without Cs, Sr

1.46 (0.298) 0.0878 (0.0181) + 1.162 + 0.0697

The increase in the number of fatalities calculated in the preceding table was due to the
increase in the number of trips without a corresponding adjustment in the default value being
made for the content of the shipments. The same curies (Ci) of waste are transported under
both cases, but the case with more trips will have less exposure per trip because of dilution of
the waste with more glass materials. For example:

1) If a total of 100 curies is transported in 5 trips, the content of the shipment would be
100/5 = 20 curies per shipment;

2) If a total of 100 curies is transported in 10 trips, the content of the shipment would be
100/10 = 10 curies per shipment.

Assuming that the exposure from 20 curies per shipment and the exposure from 10 curies per
shipment to be the same is not technically correct.

The risk result of the second case changes with the higher number of trips, and is reduced by
the ratio of the number of trips as follows:

Ex Situ No Separation Vitrification
Worker 25.7 LCFs x 2140/14700 = 25.7 x (0. 1456) = 3.74 LCFs
Public 1.54 LCFs x 2140/14700 = 1.54 x (0.1456) = 0.224 LCFs

Ex Situ No Separation Calcination
Worker 4.76 LCFs x 1030/4150 = 4.76 x (0.248) = 1.18 LCFs
Public 0.285 LCFs x 1030/4150 = 0.285 x (0.248) = 0.07 LCFs

h:lusenlicrowU-cakv.wpd



Ex Situ Intermediate Separations
Worker 1.46 LCFs x 25/30 = 1.46 x(0:83) = 1.21 LCFs
Public 0.0878 LCFs x 25/30 = 0.088 x (0.83) = 0.073 LCFs

Table 4 - Calculation of Risk with Adjusted Ratio

Alternative Adjusted Ratio Adjusted Risk - Risk from Table 2 x Adjusted Ratio
Original,V Trips /
Increased Trips Worker Public

Ex Situ No Separations (Vitrification) 2140/14700 = 0.1456 3.74 0.224

Ex Situ No Separations (Calcination) 1030/4150 = 0.248 1.18 0.07

Ex Situ Intermediate 25/30 = 0.83 1.21 0.073

Note: Risk was calculated based on the number of trips with considetation of the waste loading per trip.

Table 5- Variance between Calculation of Risk with Increased Trips and Adjusted Ratio

Alternative Worker Pop LCF
(Previous LCF)

Public LCF
(Previous LCF )

Worker - Difference Public - Difference

No Separations (Vitrification) 3.74 (25.7) 0.224 (1.54) -21.96 - 1.316

No Separations (Calcination) 1.18 (4.76) 0.07 (0.285) -3.58 - 0.215

Ex Situ Intennediate
Separations with Cs, Sr

1.21 (1.46) 0.073 (0.0878) .0.25 - 0.0148

Situ Intermediate

F

Ex
Sepantions without Cs, Sr

1.21 (1.46) 0.073 (0.0878) - 0.25 - 0.0148

Attached are two RADTRAN 4 computer outputs. The first (Run A) is for the dose rate of
13.05 mrem/hr at 2 meters that results in an 8.47E-02 rem overall integrated dose. The
second (Run B) is for 6.50 mreln/hr (half the value of Run A) that results in a total integrated
dose of 3.93E-02.

13.05/6.50 = 8.47E-02/3:93E-02 = 2.008 = 2.155

This demonstrates the linear relationship between the dose rate and the total integrated dose.

ASSUMPTIONS The waste inventory (Ci of waste) is constant. The more trips, the le
exposure per trip; and the less trips the mo exposure per trip.

WW-cr
'
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CALCULATION & RESULTS
ATTACHED
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RADTRAN 4.0.18 VERSION DATE: SEPTEMBER 24, 1995

MODE DESCRIPTIONS

NUMBER NAME CHARACTERIZATION
1 TRUCK LONG HAUL.VEHICLE
2 RAIL COMMERCIAL TRAIN
3 BARGE INLAND VESSEL
4 SHIP OPEN SEA VESSEL
5 CARGO AIR CARGO AIRCRAFT
6 PASS AIR PASSENGER AIRCRAFT
:7 P-VAN' PASSENGER VAN
8 ` CVAN-T COMMERCIAL VAN
9 CVAN-R COMMERCIAL VAN
10 CVAN-CA COMMERCIAL VAN



RUN DATE: [ 22-FEB-96 AT 15:04:21 ] PAGE 2

ECHO CHECK

&& Edited Thu Feb 22 15:03:39 1996
&& NOSEPVW.IN4
TITLE REDUCED . DOSE_RATE_CASE_
FORM UNIT
DIMEN 20 5 2 10 18
PARM13210
POPDEN 3.400 406.000 1959.100
PACKAGE

LABGRP
GRP1 GRP2

SHIPMENT
LABISO

AM241 AM243 CM244 CS137 N163 NP237
PU238 PU239 PU240 PU241 RU106 SM151
SN126 SR90 TC99 U233 U234 U235
U238 ZR93

NORMAL
NMODE=2

9.360E-01 5.500E-02 9.000E-03 6.437E+01 4.025E+01 2.416E+01
5.000E+00 1.524E+02 2.000E+00 3.300E-02 1.000E+01 6.000E+01
2.000E+00 1.000E+02 2.000E+01 4.000E+00 1.000E+02 1.000E+02
3.000E+00 0.000E+00 1.000E+00 0.000E+00 1.000E+00 5.000E+00
5.000E+00

ACCIDENT
ARATMZ

NMODE=2 6.620E-08 6.620E-08 6.620E-08
SEVFRC

NPOP=1
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 1.71E-07

NPOP=2
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 1.71E-07

NPOP=3
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 1.71E-07

RELEASE
RFRAC
GROUP=1

0.00E+00 0.00E+00 3.70E-05 3.70E-03 5.OOE-02
GROUP=2

0.00E+00 0.00E+00 2.00E-06 2.OOE-03 1.00E-03
AERSOL

DISP=2 .
O.00E+00 0.00E+00 1.OOE+00 1.OOE+00 1.00E+00

DISP=7



O.00E+00 O.00E+00 1.00E+00 1.00E+00 1.00E+00
RESP
DISP=2

O.00E+00 O.00E+00 5.00E-02 5.00E-02 5.OOE-02
DISP=7



RUN DATE': [ 22-FEB-96 AT 15:04:21

REDUCED DOSE RATE CASE

O.00E+00 O.00E+00 1.00E+00 1.00E+00 1.00E+00
DEFINE U234

8.93E+07 1.73E-03 2.43E-05 1.30E+08 2.60E+05 O.00E+00
O.OOE+00 1.00E-02 3.00E+00 8.20E+07 6.50E+04

DEFINE NI63
1.33E+05 1.71E-02 O.00E+00 3.OOE+03 5.40E+02 O.00E+00
0.00E+00 1.OOE-02 2.00E+00 1.00E+05 5.30E+03

DEFINE SN126
3.,65E+07 5.65E-02 7.70E-03 8.60E+04 1.70E+04 O.OOE+00
O.OOE+00 1.OOE-02 2.00E+00 4.10E+05 2.10E+05

DEFINE ZR93
5.59E+08 1.96E-02 O.00E+00 8.10E+04 1.60E+03 0.00E+00
O.00E+00 1.00E-02 2.00E+00 4.50E+06 9.80E+04

EOF
ISOTOPES 2 1

AM241
AM243
CM244
CS137
NI63

NP237
PU238
PU239
PU240
PU241
RU106
SM151
SN126
SR90
TC99
U233
U234
U235
U238
ZR93

DISTKM

PKGSIZ

EOF

}6860 1.00
7.08E-01
2.26E-04
8.04E-04
2.38E+02
1.83E+00
4.75E-04
7.35E-03
1.80E-01
4.56E-02
5.10E-01
2.58E-07
4.29E+00
4.27E-03
2.97E+02
2.19E-01
8.24E-08
1.44E-06
1.40E-04
3.28E-03
2.68E-02

NMODE=2 2140.50

HLW 5.00

6.500 1.00 0.00 HLW
GRP2 2
GRP2 2
GRP2 2
GRP1 7
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP1 7
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2
GRP2 2

PAGE 3



RUN DATE: [ 22-FE646 AT 15:04:21 ^ PAGE 4

REDUCEDDOSE RATE CASE1



RUN DATE: [ 22-FEB=96 AT 15:04:21 ] PAGE 5

_REDUCED_DOSE_RATE_CASE_

CALCULATIONAL INFORMATION FOR MODE RAIL

FOR SEVERITY CATEGORY 4 AREA 1 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 4 AREA 2 HAS BEEN INTERDICTED.
THERE WILL BE NO 50.YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

.FOR SEVERITY CATEGORY 4 AREA 3 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 1 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 2 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 3 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 4 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 5 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 6 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.



.:.RUN DATE: [-22-FEB-96 AT 15:04:21 J PAGE 6

REDUCED" DOSE: RATE:.CASE-

, .. -...INCIDENT-FREE SUMMARY
+***^^** **** *^^****
^ ... .

INCIDENT-FREE"POPULATION EXPOSURE IN PERSON-REM

. .
PASSENGR:._CREW.. HANDLERS.OFF LINK ON LINK STOPS STORAGE TOTALS

LINK 1 O.00E+00 3.20E+04 1.57E+04 2.50E+02 3.27E+01 1.26E+03 4.12E+02 4.97E+04

TOTALS: O.00E+00 3.20E+04 1.57E+04 2.50E+02 3.27E+01 1.26E+03 4.12E+02 4.97E+04

MAXIMUM INDIVIDUAL IN-TRANSIT DOSE

LINK 1 3.93E-02 REM



RUN DATEi [ 22-FEB=96 AT 15:04:21 ] PAGE 7

_REDUCED_DOSE RATE CASE_

EXPECTED VALUES OF POPULATION RISK IN PERSON REM

GROUND
HLW

AM241 1.41E-05
AM243 8.03E-09
CM244 4.24E-10
CS137 1.13E-01
NI63. 1.91E-05

NP237 1.04E-08
PU238 7.13E-09
PU239 9.12E-08
PU240 5.01E-08
PU241 3.49E-10
RU106 3.52E-12
SM151 3.09E-08
SN126 1.54E-07
SR90 O.OOE+00
TC99 O.OOE+00
U233 6.87E-14
U234 1.59E-12
U235 1.37E-08
U238 2.84E-09
ZR93 3.34E-07

TOTALS: 1.13E-01

INHALED

4.OOE-04
1.28E-07
2.39E-07
2.85E-04
5.26E-09
2.55E-07
3.73E-06
9.83E-05
2.49E-05
4.84E-06
7.74E-12
1.36E-07
3.52E-10
6.83E-04
2.94E-09
1.89E-11
1.79E-10
2.95E-08
6.91E-07
2.08E-09

1.50E-03

RESUSPD

1.82E=03
5.83E-07
1.03E-06
1.26E-03
2.39E-08
1.16E-06
1.68E-05
4.49E-04
1.14E-04
2.06E-05
1.77E-11
6.12E-07
1.61E-09
3.01E-03
1.34E-08
8.65E-11
8.18E-10
1.35E-07
3.14E-06
9.49E-09

6.70E-03

CLOUDSH *INGESTION TOTAL

1.24E-10 O.OOE+00 2.24E-03
1.06E=13 O.OOE+00 7.19E-07
6.21E-16 O.OOE+00 1.27E-06
O.OOE+00 O.OOE+00 1.14E-01
O.OOE+00 O.OOE+00 1.91E-05
1.OOE-13 O.OOE+00 1.43E-06
5.97E-15 O.OOE+00 2.06E-05
1.36E-13 O.OOE+00 5.47E-04
3.63E-14 O.OOE+00 1.39E-04
O.OOE+00 O.OOE+00 2.54E-05
O.OOE+00 O.OOE+00 2.89E-11
3.61E-14 O.OOE+00 7.78E-07
1.91E-12 O.OOE+00 1.56E-07
O.OOE+00 O.OOE+00 3.69E-03
1.07E-15 O.OOE+00 1.63E-08
1.82E-19 O.OOE+00 1.05E-10
2.03E-18 O.OOE+00 9.99E-10
1.98E-13 O.OOE+00 1.78E-07
3.14E-15 O.OOE+00 3.84E-06
O.OOE+00 O.OOE+00 3.46E-07

1.26E-10 O.00E+00 1.21E-01

* NOTE THAT INGESTION RISK IS A SOCIETAL RISK;
THE USER MAY WISH TO TREAT THIS VALUE SEPARATELY.



RUN DATE: [ 22-FEB&96 AT 15:04:21 ] PAGE 8

REDUCED DOSE:RATE CASE

EXPECTED RISK VALI

1 LINK ECON
$$

1 O.00E+00

TOTAL O.00E+00

JES - OTHER

EARLY
FATALITY
0.00E+00

.0.00E+00

TOTAL EXPOSED POPULATION: INCIDENT-FREE

RAIL RURAL 1.09E+04 PERSONS
RAIL SUBURBAN 7.65E+04 PERSONS
RAIL URBAN 6.04E+04 PERSONS

TOTAL 1.48E+05 PERSONS

TOTAL EXPOSED POPULATION: ACCIDENT
(PERSONS UNDER PLUME FOOTPRINT FOR A SINGLE ACCIDENT)

RAIL RURAL 4.59E+03 PERSONS
RAIL SUBURBAN 5.48E+05 PERSONS
RAIL URBAN 2.64E+06 PERSONS

EOI
END OF RUN

TOTAL EXPOSED POPULATION: INCIDENT-FREE

RAIL RURAL 1.09E+04 PERSONS
RAIL SUBURBAN 7.65E+04 PERSONS
RAIL URBAN . 6.04E+04 PERSONS

TOTAL 1.48E+05 PERSONS

TOTAL EXPOSED POPULATION: ACCIDENT
(PERSONS UNDER PLUME FOOTPRINT FOR A SINGLE ACCIDENT)

RAIL RURAL 4.59E+03 PERSONS
RAIL SUBURBAN 5.48E+05 PERSONS



RAIL URBAN
EOI
END OF RUN



&& Edited Thu Feb 22 15:03:39 1996
&& NOSEPVW.IN4
TITLE REDUCED_DOSE_RATE_CASE
FORM UNIT
DIMEN 20 5 2 10 18
PARM 1 3 2 1 0
POPDEN 3.400 406.000 1959.100
PACKAGE

LABGRP
GRP1 GRP2

SHIPMENT
LABISO

AM241 AM243 CM244 CS137 N163 NP237
PU238 PU239 PU240 PU241 RU106 SM151
SN126 SR90 TC99 U233 U234 U235
U238 ZR93

NORMAL
NMODE=2

9.360E-01 5.500E-02 9.000E-03 6.437E+01 4.025E+01 2.416E+01
5.000E+00 1.524E+02 2.000E+00 3.300E-02 1.000E+01 6.000E+01
2.000E+00 1.000E+02 2.000E+01 4.000E+00 1.000E+02 1.000E+02
3.000E+00 0.000E+00 1.000E+00 0.000E+00 1.000E+00 5.000E+00
5.000E+00

ACCIDENT
ARATMZ

NMODE=2 6.620E-08 6.620E-08 6.620E-08
SEVFRC

NPOP=1
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 .1.71E-07

NPOP=2
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 1.71E-07

NPOP=3
NMODE=2
9.94E-01 2.02E-03 3.34E-03 5.55E-04 1.71E-07

RELEASE
RFRAC

GROUP=1
0.00E+00 0.00E+00 3.70E-05 3.70E-03 5.OOE-02

GROUP=2
O.OOE+00 0.00E+00 2.OOE-06 2.OOE-03 1.OOE-03

AERSOL
DISP=2

0.00E+00 0.00E+00 1.OOE+00 1.00E+00 1.00E+00
DISP=7

0.00E+00 0.00E+00 1.OOE+00 1.00E+00 1.OOE+00
RESP
DISP=2

0.00E+00 0.00E+00 5.OOE-02 5.OOE-02 5.OOE-02
DISP=7

0.00E+00 0.00E+00 1.00E+00 1.ODE+00 1.OOE+00
DEFINE U234

8.93E+07 1.73E-03 2.43E-05 1.30E+08 2.60E+05 0.00E+00



0.00E+00 1.00E-02 3.00E+00 8.20E+07 6.50E+04
DEFINE NI63

1.33E+05 1.71E-02 0.00E+00 3.OOE+03. 5.40E+02 O.00E+00
0.00E+00 1.00E-02 2.00E+00 1.00E+05 5.30E+03

DEFINE SN126
3.65E+07 5.65E-02 7.70E-03 8.60E+04 1.70E+04 0.00E+00
0.00E+00 1.00E-02 2.OOE+00 4.10E+05 2.10E+05

DEFINE ZR93
5.59E+08 1.96E-02 0.00E+00 8.10E+04 1.60E+03 0.00E+00
0.00E+00 1.00E-02 2.00E+00 4.50E+06 9.80E+04

EOF
ISOTOPES 2 146860 1.00 6.500 1.00 0.00 HLW

AM241 7.08E-01 GRP2 2
AM243 2.26E-04 GRP2> 2
CM244 8.04E-04 GRP2 2
CS,137 2.38E+02 GRP1 7
NI63 1.83E+00 GRP2 2

NP237 4.75E-04 GRP2 2
PU238 7.35E-03 GRP2 2
PU239 1.80E-01 GRP2 2
PU240 4.56E-02 GRP2 2
PU241 5.10E-01 GRP2 2
RU106 2.58E-07 GRP1 7
SM151 4.29E+00 GRP2 2
SN126 4.27E-03 GRP2 2
SR90 2.97E+02 GRP2 2
TC99 2.19E-01 GRP2 2
U233 8.24E-08 GRP2 2
U234 1.44E-06 GRP2 2
U235 1.40E-04 GRP2 2
U238 3.28E-03 GRP2 2
ZR93 2.68E-02 GRP2 2

DISTKM
NMODE=2 2140.50

PKGSIZ
HLW 5.00

EOF
E0I
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RADTRAN 4.0.18 VERSION DATE: SEPTEMBER 24, 1995

MODE DESCRIPTIONS

NUMBER NAME CHARACTERIZATION
1 TRUCK LONG HAUL VEHICLE
2 RAIL COMMERCIAL TRAIN
3 BARGE INLAND VESSEL
4 SHIP OPEN SEA VESSEL
5 CARGO AIR CARGO AIRCRAFT
6 PASS AIR PASSENGER AIRCRAFT
7 P-VAN PASSENGER VAN
8 CVAN-T COMMERCIAL VAN
9 CVAN-R COMMERCIAL VAN
10 CVAN-CA COMMERCIAL VAN



RUN DAT5: [ 22-FEB=96 AT 14:58:12 ]

ECHO CHECK

&& Edited Thu Feb 22 14:57:21 1996
&& NOSEPVW:IN4
TITLE NO SEPARATIONS_VITRIFIED_WITHOUT_CS_AND_SR
FORM UNIT
DIMEN 20 5 2 10 18
PARM 1 3 2 1 0
POPDEN 3.400 406.000 1959.100
PACKAGE .

LABGRP
GRP1 GRP2

SHIPMENT
LABISO

AM241 AM243 CM244 CS137
PU238 PU239 PU240 PU241
SN126 SR90 TC99 U233
U238 ZR93

NORMAL
NMODE=2

9.360E-01 5.500E-02 9.000E-03 6.437E+01
5.000E+00 1.524E+02 2.000E+00 3.300E-02
2.000E+00 1.000E+02 2.000E+01 4.000E+00
3.000E+00 0.000E+00 1.000E+00 0.000E+00
5:000E+00

ACCIDENT
ARATMZ

NMODE=2
SEVFRC

NPOP=1
NMODE=2
9.94E-01

NPOP=2
NMODE=2
9.94E-01

NPOP=3
NMODE=2
9.94E-01

RELEASE
RFRAC
GROUP=1

O.00E+00
GROUP=2

O.OOE+00 O.00E+00 2.OOE-06 2.OOE-03 1.00E-03
AERSOL

DISP=2
O.00E+00

DISP=7

6.620E-08 6.620E-08

2.02E-03 3.34E-03 5.55E-04 1.71E-07

2.02E-03 3.34E-03 5.55E-04 1.71E-07

2.02E-03 3.34E-03 5.55E-04 1.71E-07

0.00E+00 3.70E-05 3.70E-03 S.OOE-02

O.00E+00 1.00E+00 1.00E+00 1.00E+00

NI63
RU106
U234

4.025E+01
1.000E+01
1.000E+02
1.000E+00

6.620E-08

PAGE

NP237
SM151
U235

2.416E+01
6.000E+01
1.000E+02
5.000E+00

2



O.00E+00 O.00E+00 1.00E+00. 1.00E+00 1.00E+00
RESP

DISP=2 -
O.00E+00 O.00E+00 5.00E-02 5.00E-02 5.OOE-02

DISP=7



RUN DATE: [ 22-FEB--96 AT 14:58:12 ] PAGE 3

NO SEPARATIONS VITRIFIED WITHOUT CS AND SR

O.00E+00 O.00E+00 1.00E+00 1.00E+00 1.00E+00
DEFINE U234

8.93E+07 1.73E-03 2.43E-05 1.30E+08 2.60E+05 O.00E+00
O.00E+00 1.OOE-02 3.OOE+OO 8.20E+07 6.50E+04

DEFINE NI63
1.33E+05 1.71E-02 O.00E+00 3.00E+03 '5.40E+02 O.00E+00
O.00E+00 1.00E-02 2.00E+00 1.00E+05 . 5.30E+03

DEFINE SN126
3.,65E+07 5.65E-02 7.70E-03 8.60E+04 1.70E+04 O.00E+00
O.OOE+QO 1.OOE-02 2.OOE+0O 4.10E+05 2.10E+05

DEFINE ZR93
5.59E+08 1.96E-02 O.00E+00 8.10E+04 1.60E+03 O.00E+00
O.00E+00 1.00E-02 2.00E+00 4.50E+06 9.80E+04

EOF
ISOTOPES 2 146860 1.00 14.000 1.00 0.00 HLW

AM241 7.08E-01 GRP2 2
AM243 2.26E-04 GRP2 2
CM244 8.04E-04 GRP2 2
CS137 2.38E+02 GRP1 7
N163 1.83E+00 GRP2 2

NP237 4.75E-04 GRP2 2
PU238 7.35E-03 GRP2 2
PU239 1.80E-01 GRP2 2
PU240 4.56E-02 GRP2 2
PU241 5.10E-01 GRP2 2
RU106 2.58E-07 GRP1 7
SM151 4:29E+00 GRP2 2

.SN126 4.27E-03 GRP2 2
SR90 2.97E+02 GRP2 2
TC99 2.19E-01 GRP2 2
U233 8.24E-08 GRP2 2
U234 1.44E-06 GRP2 2
U235 1.40E-04 GRP2 2
U238 3.28E-03 GRP2 2
ZR93 2.68E-02 GRP2 2

DISTKM
NMODE=2 2140.50

PKGSIZ
HLW 5.00

EOF



.::RUN:DATE: [,22=FEB=96 AT 14:58i12 ^ PAGE 4

NO SEPARATIONS VITRIFIED`WITHOUT CS

AND.SRREGULATORY

CHECKS

MODE 2 HAS BEEN REDESIGNATED AS EXCLUSIVE USE

FOR THE SHIPMENT OF. HLW BY MODE.-2:: ,...:. <..
THE DOSE RATE AT 2 METERS COULD EXCEED 10 MR/HR
PPS*jI HAS BEEN RESET TO EQUAL 13.05



RUN DATE: [ 22-FEB-96 AT 14:58:12 ] PAGE 5

_NO_SEPARATIONS_VITRIFIED_WITHOUT CS AND_SR

CALCULATIONAL INFORMATION FOR MODE RAIL

FOR SEVERITY CATEGORY 4 AREA 1 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 4 AREA 2 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

,FOR SEVERITY CATEGORY 4 AREA 3 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 1 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 2 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 3 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 4 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA '5 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.

FOR SEVERITY CATEGORY 5 AREA 6 HAS BEEN INTERDICTED.
THERE WILL BE NO 50 YEAR GROUNDSHINE DOSE AND NO INGESTION DOSE.



RUN DATE: [-22-FE8-96 AT 14:58:12 ] PAGE 6

NO SEPARATIONS VITRIFIED'WITHOUT CS-AND SR`

INCIDENT-FREE.SUMMARY. .;: :!.....
****^^** **** ****^**

INCIDENT-FREE POPULATION EXPOSURE.IN.PERSON-REM

^

PASSENGR CREW HANDLERS OFF LINK ON LINK . STOPS STORAGE TOTALS
LINK 1 O.00E+00 6.43E+04 3.15E+04 5.01E+02 6.55E+01 2.52E+03 8.87E+02 9.97E+04

TOTALS: 0.00E+00 6.43E+04 3.15E+04 5.01E+02 6.55E+01 2.52E+03 8.87E+02 9.97E+04

MAXIMUM INDIVIDUAL IN-TRANSIT DOSE

LINK 1 8:47E-02 REM



RUN DATE: [ 22-FE8-96 AT 14:58:12 ]

_NO_SEPARATIONS_VITRIFIED_WITHOUT CS_AND SR

EXPECTED VALUES OF POPULATION RISK IN PERSON REM

GROUND
HLW

AM241 1.41E-05
AM243 8.03E-09
CM244 4.24E-10
CS137 1.13E-01
NI63 1.91E-05

NP237 1.04E-08
PU238 7.13E-09
PU239 9.12E-08
PU240 5.01E-08
PU241 3.49E-10
RU106 3.52E-12
SM151 3.09E-08
SN126 1.54E-07
SR90 O.00E+00
TC99 O.00E+00
U233 6.87E-14
U234 1.59E-12
U235 1.37E-08
U238 2.84E-09
ZR93 3.34E-07

INHALED

4.00E-04
1.28E-07
2.39E-07
2.85E-04
5.26E-09
2.55E-07
3.73E-06
9.83E-05
2.49E-05
4.84E-06
7.74E-12
1.36E-07
3.52E-10
6.83E-04
2.94E-09
1.89E-11
1.79E-10
2.95E-08
6.91E-07
2.08E-09

RESUSPD

1.82E-03
5.83E-07
1.03E-06
1.26E-03
2.39E-08
1.16E-06
1.68E-05
4.49E-04
1.14E-04
2.06E-05
1.77E-11
6.12E-07
1.61E-09
3.01E-03
1.34E-08
8.65E-11
8.18E-10
1.35E-07
3.14E-06
9.49E-09

CLOUDSH

1.24E-10
1.06E-13
6.21E-16
0.00E+00
0.00E+00
1.OOE-13
5.97E-15
1.36E-13
3.63E-14
0.00E+00
O.00E+00
3.61E-14
1.91E-12
O.00E+00
1.07E-15
1.82E-19
2.03E-18
1.98E-13
3.14E-15
O.00E+00

*INGESTION TOTAL

O.00E+00 2.24E-03
O.00E+00 7.19E-07
O.00E+00 1.27E-06
O.00E+00 1.14E-01
O.00E+00 1.91E-05
O.00E+00 1.43E-OE
O.00E+00 2.06E-05
O.00E+00 5.47E-04
O.00E+00 1.39E-04
O.00E+00 2.54E-05
O.00E+00 2.89E-11
O.00E+00 7.78E-07
O.00E+00 1.56E-07
O.00E+00 3.69E-03
O.00E+00 1.63E-08
O.00E+00 1.05E-10
O.00E+00 9.99E-10
O.00E+00 1.78E-07
O.00E+00 3.84E-06
O.00E+00 3.46E-07

TOTALS: 1.13E-01 1.50E-03 6.70E-03 1.26E-10 O.00E+00 1.21E-01

PAGE 7

* NOTE THAT INGESTION RISK IS A SOCIETAL RISK;
THE USER MAY WISH TO TREAT THIS VALUE SEPARATELY.
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$$ FATALITY

1 O.00E+00 O.00E+00:

TOTAL... O.00E+00. . O.00E+00...
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TABLE D.4.1.6
EMLSSIONS HAZARD/MEI WKR RLSKlMEI WKR

Carbon Monoxide

Nitrogen Oxide
1.3-Bumdiene 5.70E-07

2-Hexanone

2-Pentanone
Acetone 4.72E-03

Acetonitrile 1.62E-02

Benzene 6.36E-03 1.34E-07

Heptane

Methyl N-amyl Ketone 1.17E-03
N-hexane 5.09E-04
Nonane
Octane
Toluene 2.01E-05

Ammonia 4.79E-02

Phosphoric Acid TnbiStyl Ester

Carbon Tetrachloride 3.94E-08 5.IOE-13

Ethyl Butyl Ketone 3.27E-09

Methyl Chloride ° 8.97E-15

Tercahydrofuran
^ri. . ;. .,^'^:A^a: ' <

TOTAL SHOWN IN REV C

. . . .. . . .. ^ . ., . .. . . Sn."^."
3 7.70E-02

. ;
" ..

.. . . ,... :. }

. 9"`. .... _... .:A.......: Y'.

7.05E-07

TABLE D.4.1.7

EMISSYONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 2.46E-07

2-Hexanone

2-Pentanone
Acetone 2.04E-03

Acetonitrile 7.03E-03

Benune 2.75E-03

Heptane 5.81E-08

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04

Nonane

Octane

Toluene 8.71E-06

Ammonia 2.07E-02

Phosphoric Acid Tributyl Ester

CarbonTenachloride 1.71E-08 2.21E-13

Ethyl Butyl Ketone 1.42E-09

Methyl Chloride 3.88E-15

Tenzhydrofuran
.. ..
.:.. . . .. . . . . .

TOTAL SHOWN IN REV C

. . .
.. . . . -. .. ...

.. , o ..^
, ': ^,..,. a ..:iM):i<D..7 ,

3.05E-07 t

TABLE D.4.1.8
EMISSIONS HAZARD/MEI WIQt RISK/MEI WKR

Acetone 1.13E-06
Ammonia 3.65E-06

n-Butyl Alcohol 8.48E-06

2-Hexanone

Methyl Lsobutyl Ketone

...:'^. . . : ..: Y!. ..,R. .. ..... .:,.

3.3411-07

.: .... .... .. . a._ . w ^N . 'o^.@^

/

Page 1
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TABLE D.4.1.9 ^
EMISSIONS HAZARD/MEI WKE JRISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 7.35E-1I

2-Hexanone

2-Pentanone

Acetone I.OBE-06

Acetonitrile 3.70E-06

Benzene 1.45E-06 1.73E-31

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Pbosphorie Acid Tribdtyl Ester

CarbonTetrachloride 8.97E-12 6.57E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride - - I.16E-18

Tetrahydrotuan
^

' ^^': .... '6 w. . . v vd.va.C ,

TABLE D.4.1.10

EMISSIONS HAZAED/l1TEI WIQ2 RI3K/MEI WKR

Acetone 5.61Pr08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone i
Methyl Isobutyl Ketone
. . .

TOTAL SHOWN IN REV C

1.66E-08

. .^ ... .

6.76E-07

:: ^.^; '

TABLE D.4.2.6

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 5.71E-07

2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonitrile 1.63E-02

Benzene . 6.37E-03 1.34E-07

Heptane

Methyl N-amyl Ketone 1.17E-03

N-hexane S.IOE-04

Nonane

Octane

Toluene 2.02E-05

Anunonia 4.80E-02

Phosphoric Acid Tributyl Ester '

CarbonTetnchioride 3.95E-08 5.11E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride 8.97E-15

TetrahydroPotan

Page 2
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TABLE D.4.2.7

EhIISSIONS HAZARD/MEI WKR RISK/[vIEI WHI2

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 2.26E-07

2-Hexanone

2-Pentanone

Acetone 5.61E-03

Acetot&rile 1.93E-02
Benzene 7.55E-03 5.32E-08

Heptane
Methyl N-amyt Ketone 1.38E-03
N-hexane 6.02E-04
Nonane - - -
Octane

Toluene 2.38E-05

Ammonia 5.73E-04

Phosphoric Acid Tribdtyl Ester

wffi^l

TABLE D.4.2.8

EMISSIONS ueZeun/hgl WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 2.47E-07

2-Hexanone

2-Pentanone

Acetone 2.04E-03

Acetonitrile 7.03E-03

Benzene 2.75E-03 . 5.81E-08

Heptane

Methyl N-amyt Ketone 5.05E-04

N-hexane 2.20E-04

Nonane

Octane

Toluene 8.71E-06

Ammonia 2.07E-02

Phosphoric Acid Tributyl Ester

CarbonTevachloride 1.71E-08 2.21E-13

Ethyl Buryt Ketone 1.42E-09

Methyl Chloride 3.88E-15

Tetrahydtotutzn

Page 3
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A

TABLE D.4.2.9 I I
EMISSIONS HAZARD/MEI WKR RISK/AD;I WKR

Carbon Monoxide

Nitrogen Oxide

1.3•Butadiene 9.78E-08
2-Hexanone
2-Pentanone

Acetone 2.42E-03

Acetonitrile 8.34E-03

Benzene 3.26E-02 2.30E-08
Heptane

Methyl N-amyl Ketone 5.98E-04

N•hexane 2.60E-04

Nonane
Octane

Toluene 1.03E-05
Ammonia 2.48E-04
Phosphoric Acid Tribdtyl Ester
^. . -

TOTALINREV. C

. .............. ..

/ Z.S1E-02

>..^
7,^^6 <wA e^

-
_.. ^.

TABLE D.4.2.10

EMISSIONS HAZARD/MEI WFQt RISK/MEI WKR
Acetone 1.13E-06

Ammonia 3.65E-06

n-Butyl Alcohol 8.48E-06
2-Hexanone

Methyl Isobutyl Ketone

0j,01111:^

3.34E-07

a ^ NIMW^

TABLE D.4.2.11

EMISSIONS HAT.ARDlMEI Wffi2 RISK/fYlEI WKR
Acetone 1.50E-05
Ammonia 4.88E-05
n-Butyl Alcohol 1.13E-04
2-Hexanone

Methyl Isobutyl Ketone 4.45E-06

Page 4
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TABLE D.4.2.12

EMLSSIONS HAZARD/MEI li'KR RISIGMEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 7.35E-I1

2-Hexanone
2-Pentanone

Acetone 1.08E-06
Acetonitrile 3.70E-06

Benzene 1.45E-06 1.73E-11

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane
Octane
Toluene 4.58E-09
Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachioride 8.97E-12 6.57E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 1.16E-16

Tetrehydrofuran
^,^.....x,v. Wax. .
^"fi..,., n. .^.,°^.

. . . . .. .......... ...

,
. ^"^ .. .wY..

. .gc.n. ,. ;.^' ..... .... ...

TABLE D.4.2.13

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 2.91E-11

2-Hexanone

2-Pentanone

Acetone I.28E-06

Acetonitrile 4.39E-06

Benzene 1.72E-06 6.84E-12

Heptane

Methyl N-amyl Ketone 3.15E-07

N-hexane 1.37E-07

Nonane

Octane

Toluene 5.40E-09

Ammonia 1.30E-07
Phosphoric Acid Tributyl Ester

x.,. ..Q x x.

TOTAL IN REV. C 7.96E-06 3.60E-II

TABLE D.4.2.14

EMISSIONS HAZARD/MEI WKR BISK/MEI WKIt

Acetone 5.61E-08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone
Methyl Isobutyl Ketone

. ..^ ^. . . ^. .

TOTAL IN REV. C

I.66E-08
..:.... ...............^..

Fufi2
6.76E-07

Page 5
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TABLE D.4.2.15 I

EMISSIONS HAZARD/MEI WKR -_ RISK/MEI WHIt

Acetone 7.46E-07

Ammonia 2.43E-06

n-Butyl Alcohol 5.61E-06

2-Hexanone

Methyl IsobutylKetone
w^m*.

TOTAL IN REV. C

2.21E-07

.:^32E^tfb

9.00E-06

TABLE D.4.3.6

EMISSIONS HeZaun/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 3.61E-07

2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonimle 1.63E-03

Benzene 6.37E-03 8.51E-08

Heptane -' '

Methyl N-amyl Ketone 1.17E-03

N-hexane 5.30E-04

Nonane

Octane

Toluene 2.02E-05

Aaunonia 4.80E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 3.95E-08 3.23E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride 5.68E-15

Tetrahydrofutan
. . . . e Q ...... .^`

TOTAL IN REY. C

..a a^,.w..:.... ..... . . ..

7.7IE-02

Page 6
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TABLE D.4.3.7

EMISSIONS HAZARD/MEI WKR : RISKlMEI w1CR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 3.53E-09

2-Hexanone
2-Pentanone

Acetone 1.10E-04

Acetonitrile 3.78E-04

Benzene 1.48E-04 8.33E-10

Heptane

Methyl N-amyl Ketone 2.71E-05

N-hexane 1.18E-05

Nonane
Octane

Toluene 4•68E-07

Ammonia 1.11E-03

Phosphoric Acid Tribdtyl Ester

Carbon Tetrachloride 9.16E-10 3.16E-15

Ethyl Butyl Ketone 7.60E-11

Methyl Chloride 5.56E-37

Tetrahydmfurnn

mull
. . . ' o

•
TOTAL IN REV. C

'. . . , 9 . . p
IN :5... .

4.37E-09

TABLE D.4.3.8

EMISSIONS HAZARD/MEI WKR RISK/mEI WKE

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.56E-07

2-Hexanone

2-Pentanone

Acetone 2.04E-03

Acetonitrile 7.03E-03

Benzene 2.75E-03 3.68E-08

Heptane

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04

Nonane

Octane

Toluene 8.71E-06

Ammonia 2.07E-02

Phosphoric Acid Tributyl Ester

Carbon Tettachloride 1.71E-08 1.40E-13

Ethyl Butyt Ketone 1.42E-09

Methyl Chloride 2.45E-15

Tetrehydrofuren

Page 7
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TABLE D.4.3.9

EMLSSIONS HAZARDRvffiI WKR JRISK/MEI WKR
Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.53E-09
2-Hexanone -

2-Pentanone

Acetone 4.74E-05
Acetonitrile 1.63E-04
Benzene 6.39E-05 3.60E-10
Heptane

Methyl N-amylKetone 1.17E-05
N-hexane S.I IE-06
Nonane
Octane
Toluene 2A2E-07
Ammonia 4.81E-04
Phosphoric Acid Tribdtyl Ester

Carbon Tetrachloride 3.96E-10 1.37E-15
Ethyl Butyl Ketone 3.29E-11
Methyl Chloride 2.40E-17
Tettzhydrofuran

,.
. , ; . . . .m.

^ ^^ c: ,kxa ., ^. ^ ^sonw .,
TOTAL IN RBV. C

^. . ...
>.

7.73E-02

r

1
r

(Document revised to correct total)

TABLE D.4.3.10

EMIS3IONS HAZARD/MEI WKR RISK/MEI WKR
Acetone 1.13E-06
Ammonia 3.65E-06
n-Butyl Alcohol 8.48E-06
2-Hexanone

Methyl Isobutyl Ketone

....^^,..^^sxz>^...ma{;ax? ..:.^.^^

3.34E-07

` ..^. ....,. r,^crkaFY^a„- ^..,..;...r

TABLE D.43.11

EMLSSIONS HAZARD/MEI WKR RISK/MEI WKR
Acetone 1.50E-05
Ammonia 4.88E-05
n-Butyl Alcohol 1.13E-04
2-Hexanone

MedtylIsobutyl Ketone
`3^

4.45E-06

Page 8
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TABLED.4.3.12 I
EMISSIONS HAZARD/77EI WKR = RISK/1^fEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 4.65E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acetonitrile 3.70E-06

Benzene I.45E-06 1.IOE-11

Heptane

Methyl N-amyi Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 8.97E-12 4.16E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 7.32E-19

Tetrahydrofutan

MNW-a^^^'^^ ^^« . TJ w. F ..,.

TABLE D.4.3.13

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 4.13E-13

2-Hexanone

2-Pentanone

Acetone 2.27E-08

Acetonitrile 7.80E-08

Benzene 3.05E-08 9.74E-14

Heptane

Methyl N-amyl Ketone 5.60E-09

N-bexane 2.44E-09

Nonane

Octane

Toluene 9.67E-11

Ammonia 2.30E-07

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 1.89E-13 3.70E-19

Ethyl Butyl Ketone 1.57E-14

Methyl Chloride 6.50E-2I

Tettahydrofutan
^ . . . . . ., ....; ..^S3y.. . . .

TOTAL IN REV. C

.
... . . .. .. ,..^i:....... . 2^7

3.70E-07

. .^.

'

s *^+a^
' . . ., ,... µ..^

S.IIE-I3

Page 9
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TABLE D.4.3.14 I

EMISSIONS HAZARD/MEI WI7t = RLSK/hB?I WKR.

Acetone 5.61E-08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone

Methyl Isobutyl Ketone
. . . • . .^^

TOTAL IN REV. C

1.66E-08
::. ..

:..'..:^^7

6.76E-07

TABLE D.4.3.15
EMISSIONS HAZARD/IvB3I VVKR RISK/MEI WKR

Acetone 7.46E-07

Atnntonia 2.43E-06

n-Butyl Alcohol 5.61E-06

2-Hexanone

Methyl Isoburyl Ketone

TOTAL INTtEV. C

2.21E-07

9.00E-06

TABLE D.4.4.6

EMISSIONS HAZARDB4EI WKR RZSKlMEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 3.61E-07

2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonitrile 1.63E-03

Benzene 6.37E-03 8.51E-08

Heptane

Methyl N-amyl Ketone 1.17E-03

N-hexane 5.10E-04

Nonane

Octane

Toluene 2.02E-05

Ammonia 4.80E-02

Phosphoric Acid Tributyl Ester

Carbon Tettachloride 3.95E-08 3.23E-13

Ethyl Buryl Ketone 3.28E-09

Methyl Chloride 5.68E-15

Tetrahydmfuan
... . . ^. ^^. : ,. ...
. ...: . .. ..

TOTALINREV.C

<
.... ..... .o: : -

. . ...::..,,.^,2^fi". .......,..3

2.71E-02

.:,
."^7: :µ

,,.^ 1^ w'

n

Page 10
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TABLE D.4.4.7

EMISSIONS HAZARD/DIEI WKR ' RISK/MEI NKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 3.98E-09
2-Hexanone

2-Pentanone

Acetone I.10E-04

Acetonitrile 3.78E-04

Benzene 1.48E-04 9.37Ed0

Heprane

Methyl N-amyl Ketone 2.7IE-05

N-hexane 1.18E-05

Nonane
Octane

Toluene 4.68E-07
Ammonia l.I IE-03

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 9.16E-10 3.56E-15
Ethyl Butyl Ketone 7.60E-11

Methyl Chloride - 6.25E-17

TetrahydroPotan
^e ^.. ; .

TOTAL IN REV. C

µ.. . . q . ..
. .. .9 3

. ..
.'.^...... .<.. .^^14.9.2E''s{f9

4.91E-09

TABLE D.4.4.8

EMISSIONS HAZARD/IvIEI WKR RISKlMEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.56E-07

2-Hexanone

2-Pentanone

Acetone 2.04E-03

Acetonitrile 7.03E-03

Benzene 2.75E-03 3.68E-08

Heptane

Methyl N-amyl Ketone 5.OSE-04

N-hexane 2.20E-04

Nonane

Octane

Toluene 8.71E-06

Anunonia 2.07E-OZ

Phosphoric Acid Tributyl Ester

CarbonTetrachloride 1.71E-08 1.40E-13

Ethyl Butyl Ketone I.42E-09

Methyl Chloride 2.45E-15

Tetrahydrot'utan

W^^^g

Page 11
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TABLE D.4.4.9

EMISSIONS HAZARD/MEI WKR :jRISK/NIEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 1.72E-09
2-Hexanone

2-Pentanone
Acetone 4.74E-05
Acetonitrile 1.63E-04
Benzene 6.39E-05
Heptane 4.05E-10
Methyl N-amyl Ketone 1.17E-05

N-hexane 5.11E-06
Nonane

Octane

Toluene 2.02E-07
Ammonia 4.81E-04

Phosphoric Acid Triburyl Ester

Carbon Tevachloride 3.96E-10 I.54E-I5
Ethyl Butyl Ketone 3.29E-11
Methyl Chloride 2.70E-17
Tettahydrofurut

..IM:aa,. : ^^'
TOTAL IN REV. C ` 7.73E-04

/

'..:.''3,..Fr'^.1...9,.

2.I2E-09

TABLE D.4.4.10

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR
Acetone 1.13E-06

Ammonia 3.65E-06
n-Butyl Alcohol 8.48E-06
2-Hexanone

Methyl Isoburyl Ketone 3.34E-07

TABLE D.4.4.11

EMISSIONS HAZARDRdEl WKR RISK/A7EI WKR
Acetone 1.50E-05
Ammonia 4.88E-05
n-Buryl Alcohol 1.13E-04
2-Hexanone

Methy l Isobutyl Ketone 4.45E-06
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TABLE D.4.4.13

EMISSIONS HA7.ARD/D'IEIWKR ^R5K/11EINKR

Carbon Monoxide
Nitrogen Oxide

1,3-Butadiene 4.65E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06
Acetonitrile 3.70E-06

Benzene 1.45E-06 1.10E-11

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 8.97E.12 4.16E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 7.32E-19

Tetrahydrotutan

TABLE D.4.4.14

EMLSSIONS HAZARD/111EI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 4.65E-13

2-Hexanone

2-Pentanone

Acetone 2.27E-08

Acetonitrile 7.80E-08

Benzene 3.05E-08 1.10E-13

Heptane

Methyl N-amyl Ketone 5.60E-09

N-hexane 2.44E-09
Nonane

Octane

Toluene 9.67E-11

Ammonia 2.30E-07

Phosphoric Acid Tributyl Ester

Carbon Tetrachioride 1.89E-13 4.16E-19

Ethyl Butyl Ketone 1.57E-14

Methyl Chloride . 7.31E-23

Tetrahydrofutan /
.„, ^ . .
.^»a^ ^ ^.,. ^ . ^ ^ . . ^

TOTAL IN REV. C

.
.

. . . ..... .. . . ::filE*1i^i:

3.70E-07

; . FREW,0c^..^'..•7..$^'3!3

5.74E-13

TABLE D.4.4.15

EMIS4IONS HAZARD/MEI WKR RISK/MEI WKR

Acetone 5.61E-08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone

Methyl Isobutyl Ketone
,. .. M.. . .^,w...w .

TOTAL IN REV. C

1.66E-08
. . .

^
6.76E-07

/
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TABLE D.4.4.16

EMISSIONS HAZARD/MEI WFQt i RISK/N1EI WKR

Acetone 7.46E-07

Ammonia 2.43E-06

n-Butyl Alcohol 5.61E-06

2-Hexanone

Methyl Isoburyl Ketone

TOTAL IN REV. C

2.21E-07

. . ^m....,^
9.00E-06

/
.

TABLE D.4.5.6
EMISSIONS HAZARD/14EI WKR RISK/AgI IVI42

Carbon Monoxide

Nitrogen Oxide

l,3-Butadiene 5.52E-07
2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonitrfle 1.63E-03

Benzene 6.37E-03 1.30E-07

Hep=e

Methyl N-amyl Ketone 1.17E-03

N-hexane 5.IOE-04

Nonane

Octane

Toluene 2.20E-05

Ammonia 4.80E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 3.95E-08 4.93E-13

Ethyl Butyl Ketone 3.28E-09 •

Methyl Chloride 8.67E-15

Tenattydrothtan

TOTALINREV. C 7.7IE-02

TABLE D.4.5.7

EMSSSIONS HAZARD/94S1 WHIt EI.SKlMEI Wffit

Carbon Monoxide

Nitrogen Oxide

1,3-Butadienc I.48E-06
2-Hexanone

2-Pentanone

Acetone 1.42E-02

Acetonittile 4.88E-02
Benzene 1.91E-02 3.SOE-07
Heptane

Methyl N-amyl Ketone 330E-03

N-hexane 1.53E-03

Nonane

Octane

Toluene 6.05E-05
Atnmonfa 1.44E-01

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride i.18E-07 1.33E-12

Ethyl Butyl Ketone 9.83E-09

Methyl Chloride 2.33E-14

Tetrahydrofuran

N?

^. ^I^t^
^^lYf^,` ^• IV ?^
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I
TABLE DA.5.8 - ' -

EMISSIOYS HAZARD/MEIWKR RISKlMEIWKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 2.38E-07

2-Hexanone
2-Pentanone

Acetone 2.04E-03
Acetonitrile 7.03E-03

Benzene 2.75E-03 5.62E-08

Heptane 2.75E-03

Methyl N-amyl Ketone

N-hexane 5.05E.04

Nonane 2.20E-04

Octane
Toluene
Ammonia 8.71E-06

Phosphoric Acid Tributyl Ester 2.07E-02

Carbon Tetnchloride 2.13E-13

Ethyl Butyl Ketone 1.71E-08

Methyl Chloride 1.42E-09 3.75E-15

Tettahydrofurnn
w^.. ,:.

TOTAL IN REV. C

^

3.33E-02

: ,..

TABLE D.4.5.9

EMISSIONS HAZARD/MEI WKR RISKlMEI WKR

Acetone 1.13E-06

Ammonia 3.65E-06 '

n-Butyl Alcohol 8.48E-06

2-Hexanone

Methyl Isobutyl Ketone 3.34E-07

TABLE D.4S.10

EMISSIONS HAZARD/MEI WKR RISK/1viEI WKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 6.41E-07

2-Hexanone

2-Pentanone

Acetone 6.13E-03
Acetonitrile 2.11E-02

Benzene 8.26E-03 1.51E-07

Heptane

Methyl N-amyl Ketone 1.5IE-03

N-hexane 6.61E-04

Nonane

Ocrane

Toluene 2.61E-05

Ammonia 6.22E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 5.12E-08 5.73E-13

Ethyl Butyl Ketone 4.25E-09

Methyl Chloride 1.0IE-14

Tettahydrofutan

:...:,:.:. ^.:.. .`.^.` ..... .k'a.°.':. ..._.. ::..:...:o _:...::^ ... . ..:.::.:...^...:.:r _:_^ :..°.'. >'...^+....a..^.°"F...^'.,^.Skx
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TABLE D.4.5.11

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR

Aluminum

Arsenic 4.52E-IO

Boron 6.34E-10

Barium 1.88E-10

Beryllium 7.74E-14

Bismuth

Cadmium 3.73E-12

Cerium

Chromium (+3) 2.47E-06

Copper

Manganese

Molybdenum
Nickel

Lead

Silver

Uranium
Vanadium

Zinc

m, .° . . .;^;:_ .x.^WQ

TABLE D.4.5.12

EMISSIONS HAZARDftvIEI Wffi2 RISK/IvIEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 7.10E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acetonitrile 3.70E-06

Benzene 1.45E-06 1.67E-11

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachlodde 897E-12 6.36E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 1.12E-18

Ttrdhydrofutan

WM.
. .. .

TOTAL IN REV. C 8.78E-I1

TABLE D.4S.13

EMISSIONS HA7.ARD/IvIEI WKR RISK/MEI WKR

Acetone 5.61E-08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone
Methyl Isobutyl Ketone

q^21.^.aNRiSfC.'YWaltY^.WC'(4T^..AW^'

TOTAL IN REV. C

I.66E-08

6.76E-07 â

/

/
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TABLE D.4.5.14

EMISSIONS HAZARD/MEI NKR = R.ISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 1.91E-10

2-Hexanone
2-Pentanone

Acetone 3.23E-06

Acetonitrile l.l IE-05

Benzene 4.35E-06 4.50E-11

Heptane
Methyl N-amyt Ketone 7.96E-07

N-hexane 3.48E-07

Nonane

Octane
Toluene 1.38E-08

Ammonia 3.27E-05

Phosphoric Acid Tributyl Ester

Carbon Tettaohloride 2.69E-1 l 1.71E-16

Ethyl Butyl Ketone 2.24E-12

Methyl Chloride 3.00E-18

TettahydroPotan
.. ...,

..^^,F.
^^̂ . .

^
TOTAL IN REV. C

. .., ,...

5.26E-05

TABLE D.4.5.15

EMISSIONS HAZARD/MEI WKR. RISK/MEI WKR

Aluminum

Arsenic 2.18E-10

Boron 5.36E-10

Barium 1.59E-10

Beryllium 3.72E-14

Bismuth

Cadmium 1.80E-12

Cerium

Chromium ( +3) 2.09E-06

Copper

Manganese

Molybdenum

Nickel

Lead
Silver

Uranium

Vanadium

Zinc
'.:.

. . .

TOTAL IN REV. C

... . . • 3_...:... .
... . . „.. '3.:.QF!r'iU

2.19E-10
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TABLE D.4.6.6

EMISSIONS HAZARD/MEI WKR RISK/MEI NVKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 4.56E-07

2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonitrile 1.63E-03

Benzene 6.37E-03 1.08E-07

Heptane
Methyl N-amyl Ketone 1.17E-03

N-hexane 5.IOE-04
Nonane

Octane
Toluene 2.02E-05

Ammonia 4.80E-02

Phosphoric Acid Tributyl Ester

CarbonTetrachloride 3.95E-08 4.O8E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride 7.17E-15

Tetrahydroturan
.... . . .T.._ .

TOTAL IN REV. C

....... . . ..... . . ^

7.71E-02

: .

TABLE D.4.6.7

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 1.08E-06

2-Hexatione

2-Pentanone

Acetone 1.42E-02

Acetonitrile 4.88E-02

Benzene 1.91E-02 2.55E-07

Heptane

Methyl N-amyl Ketone 3.50E-03

N-hexane 1.53E-03

Nonane

Octane

Toluene 6.05E-05

Ammonia 1.44E-01

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 1.18E-07 9.69E-13

Ethyl Butyl Ketone 9.83E-09

Methyl Chloride 1.70E-14

Tetrahydroturan

.6.. . . , w. R MEN'^"6.

^:
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TABLE D.4.6.8 I
EMISSIONS HAZARD/MEI WKR -jRISK/MEI WIQ2

Carbon Monoxide
Nitrogen Oxide

1,3-Butadiene 1.97E-07

2-Hexanone
2-Pentanone

Acetone 2.04E-03
Acetonitrile 7.03E-03

Benune 2.75E-03 4.65E-08

Heptane
Methyl N-amyl Ketone 5.05E-04
N-hexane 2.02E-04

Nonane
Octane
Toluene 8.71E-06

Ammonia 2.07E-02

Pho hotic Acid Tributyl Ester

Carbon Tetrachloride 1.71E-08 1.76E-13

Ethyl Butyl Ketone 1.42E-09

Methyl Chloride 3.IOE-15

Tetrahydrotutan
. . . . . . .. , . . . .. ..^: : ' . . >. ..

TOTAL IN REV. C

A
..

: ...::.
. : . . :. . ?E.,S2. .. .:. .n . ...

3.33E-02

^'
,.^^^° a•

. y^ : .^^^ ^;^

TABLE D.4.6.9

EMISSIONS HAZARD/MEI WKR RISK/MEi WKH

Acetone 1.13E-06

Ammonia 3.65E-06

n-Butyl Alcohol 8.48E-06

2-Hexanone

Methyl Isobutyl Ketone

§01M. . . .

3.34E-07

. ^^

TABLE D.4.6.10

EMISSIONS HAZARD/MEI WKR. RISK/Iv7EI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 4.68E-07

2-Hexanone

2-Pentanone

Acetone 6.13E-03

Acetonitrile 2.11E-02

Benxene 8.26E-03 1.IOE-07

Heptane

Methyl N-amyl Ketone 1.5IE-03

N-hexane 6.61E-04

Nonane
Octane

Toluene 2.61E-05

Ammonia 6.22E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 5.12E-08 4.19E-13

Ethyl Butyl Ketone 4.25E-09

Methyl Chloride 7.36E-15

Tetrahydrofutan
a . 9^PF^ T SF^A=

"
.c^!
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TABLE D.4.6.11

EMISSIONS HAZARD/MEI WKR RISK/MEI KRCR

Aluminum

Antimony

Arsenic 1.58E-10

Boron 2.32E-08

Barium 1.79E-10

Beryllium 2.22E-10

Bismuth

Cadmium 1.36E-16

Cerium

Chromium ( +3) 3.13E-06

Copper 3.04E-11

Manganese
Molybdenum

Nickel

Lead

Silver

Uranium

Vanadium

Zinc

TOTAL IN REV. C 3.16E-06

TABLE D.4.6.12.

EMISSIONS HAZARD/b1EI WKR RISKRdEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 5.88E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acetonitrile 3.70E-06

Benzene 1.45E-06 1.39E-11

Heptane

Methyl N-amyl Ketone 2.65E-07

Nfiexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Teirachloride 8.97E-12 5.26E-17

Ethyl Buryl Ketone 7.45E13

Methyl Chloride 9.24E-19

Tettahydrofuran
. . a . . .

.. .

TOTAL IN REV. C

. . . .
...:..,...

o^ ; . ... .. „
w....

7.26E-11

TABLE D.4.6.13

EMISSIONS HAZARD/MEI WIQ2 RISK/IviEI WKR

Acetone 5.61E-08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone

Methyl Isobutyl Ketone
:,...,....'^^^^^'s'^^

M
TOTAL IN REV. C

1 .66E-08

., s^
6.76E-07

.

/
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TABLE D.4.6.14
EMISSIONS HAZARD/hIEI WKR : RISK/MEI WKR

Carbon Monoxide

Niuogen Oxide
1,3-Buradiene 1.40E-10

2-Hexanone

2-Pentanone
Acetone 3.23E-06
Acetonitrile 1.11E-05
Benzene 4.35E-06 3.29E-1 1

Heptane

Methyl N-amyl Ketone 7.96E-07
N-hexane 3.48E-07

Nonane

Octane

Toluene 1.38E-08
Ammonia 3.27E-05

Phosphoric Acid Tribdtyl Ester

Carbon Tetrachloride 2.69E-11 1.25E-16

Ethyl Butyl Ketone 2.24E-12

Methyl Chloride 2.20E-18

Tettahydrofutan
.:« . ..
r^..',..: ,. .

TOTAL IN REV. C

.. _..: . .. .
..^...:....

5.26E-O5

.
. . - ^;

. a. ^ .'w14

TABLE D.4.6.15

EMISSIONS HAZARD/MEI WKR RISK/MEI R'IQt

Aluminum

Antimony

Arsenic 7.63E-11

Boron 1.96E-08

Barium 1.52E-10

Beryllium 1.07E-10

Bismuth

Cadmium 6.57E-17

Cerium

Chtomium (+3) 2.65E-06
Copper " 2.57E-11
Manganeee

Molybdenum

Nickel

Lead

Silver

Utanium

Vanadium

Zinc

....
^^. . . .

. .:::. • ..:.... .... : ... .. .. :.... .. . . .: . . . ^ : . ... .... . .....,. .. .:..............:.:. ..
....
^ e.. :I:..::...::.:.,
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TABLE D.4.7.6 I
EMISSIONS HAZARD/MEI K'IQL RISK/MEI IVKR

Carbon Monoxide
Nitrogen Oxide
1.3-Butadiene 5.71E-07

2-Hexanone
2-Pentanone
Acetone 4.73E-03

Acetonitrlle I.63E-03

Benzene 6.37E-03 1.34E-07

Heptane

Methyl N-amyl Ketone 1.17E-03

N-hexane 5.10E.04

Nonane
Octane
Toluene 2.02E-05

Ammonia 4.80E-02

Phosphoric Acid Tribdtyl Ester

CafionTenachloride 3.95E-08 5.IIE-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride 8.97E-15

Tenzhydrofuran
.,. ...>.

TOTAL SHOWN IN REV C

.. ....

^7.71E-02

.

TABLE D.4.7.7

EMLS.SIONS HAZARDlMEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.31E-06

2-Hexanone

2-Pentanone

Acetone 1.42E-02

Acetonitrile 4.88E-02

Benzene 1.91E-02 3.09E-07

Heptane
Methyl N-amyl Ketone 3.50E-03

N-hexane 1.53E-03

Nonane
Octane
Toluene 6.05E-05

Ammonia 1.44&Ol

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 1.18E-07 1.17E-12

Ethyl Butyl Ketone 9.83E-09

Methyl Chloride 2.06E-14

Tetrahydrofuran

vlxv6^nw....v. R ^

TOTAL SHOWN IN REV C
.. w.w.vwA ' \ • Y.Qm+swvv.
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TABLE D.4.7.8

EMISSIONS HAZARD/117EI WKR RISK/M$I WKI2

Carbon Monoxide
Nitrogen Oxide

1,3-Butadiene 2.46E-07

2-Hexanone

2-Pentanone

Acetone 2.04E-03

Acetonit<ile 7.03E-03

Benzene 2.75E-03 5.81E-08

Heptane

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04

Nonane
Octane
Toluene 8.71E-06

Ammonia 2.07E-02

Phosphoric Acid Tribiftyl Ester

CarbonTettachloride 1.71E-08 2.21E-13

Ethyl Butyl Ketone 1.42E-09

Methyl Chloride 3.88E-15

Tettahydrofuratt

199wIIME=0 1
TOTAL SHOWN IN REV C

11 VE WE :. ` ^^,Q4^t!7
3. OSE-07

TABLE D.4.7.9

EMI3SIONS HAZARD/MEI WKR RISK/MEI WKIL

Acetone 1.13E-06

Ammonia 3.65E-06

n-Butyl Alcohol 8.48E-06

2-Hexanone

Methyl Isobutyl Ketone 3.34E-07

-MR W

TABLE D.4.7.10

EMISSIONS Ha7eun/MEI WRR RISK/MEI WIQt

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 5.67E-07

2-Hexanone

2-Pentanone

Acetone 6.13E-03

Acetonitrile 2.I IE-02

Benzene 8.26E-03 1.34E-07

Heptane

Methyl N-amyt Ketone 1.51E-03

N-hexane 6.61E-04

Nonane

Octane

Toluene 2.61E-05
Ammonia 6.22E-02

Phosphoric Acid Tributyl Ester

Carbon Tettachloride 5.12E-08 5.07E-13

Ethyl Butyl Ketone 4.25E-09

Methyl Chloride 8.91E-15

TettahydrofutanK
, ^^

TOTAL SHOWN IN REV C . ( 7.OOE-07

/
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TABLE D.4.7.11

EMISSIONS I IIAZARD/AIEI WKR RISKIMI WKR

Aluminum

Arsenic 3.96E-10

Boron 6.34&10

Barium 1.88E-10

Beryllium 6.77E-14

Bismuth
Cadmium 3.26E-12
Cerium

Chromium 2.47E-06

Copper

Manganese
Molybdenum

Nickel
Lead

Silver

Uranium
Vanadium

Zinc
.. M

W
.0.

TABLE D.4.7.12

EMISSIONS HAZARD/IviEI WER RISKlNIEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 7.35E-11

2-Hexanone

2-Pentanone

Acetone I.08E-06

Acetonitrile 3.70E-06

Benzene 1.45E176 1.73E-1i

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tettachloride 8.97E-12 6.57E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 1.16E-18

TettahydroCutan

MW^,i^ic.^k

TABLE D.4.7.13

EMISSIONS HA7AR1)/ME1 WIQt RISK/REI WKR

Acetone 5.61E-08
Ammonia 1.82E-07

n-Buryl Alcohol 4.22E-07

2-Hexanone /

Methyl Isobutyl Ketone
. .. . . ...^ .Y ^. . .

TOTAL SHOWN IN RBV C

1.66E-08
,... ..: ... . .
.. . ... . .. .

6.76E-07
. .
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TABLE D.3.7.14

EMISSIONS HAZARDm1EI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.69E-10

2-Hexanone

2-Pentanone

Acetone 3.23E-06

Acetonitrile 1.I1E-05

Benzene 4.35E-06 3.98E-I1

Heptane

Methyl N-amyl Ketone 7.96E-07

N-bexane 3.48E-07

Nonane

Octane

Toluene 1.38E-08

Ammonia 3.27E-05

Phosphoric Acid Tribdryl Ester

Carbon Tetrachloride 2.69E-11 1.51E-16

Ethyl Butyl Ketone 2.24E-12

Methyl Chloride / 3.66E-18

Tetrehydrofuran

TOTAL SHOWN IN REV C 5.26E-05

TABLE D.4.7.15

EMISSIONS HAZARD/MEI WKR RISK/MEI WFQt

Aluminum

Arsenic 1.90E-10

Boron 5.36E-10 •

Barium 1.59E-10

Beryllium 3.26E.14

Bismuth

Cadmium I.57E-12

Cerium

Chromium ( +3) 2.09E-06

Copper

Manganese

Molybdenum

Nickel

Lead

Silver

Uranium
Vanadium

Zinc

.

_

^A'^^
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TABLE D.4.8.6

EMISSIONS HAZARD/MEI WIQ2 RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1.3-Butadiene 5.52E-07

2-Hexanone
2-Pentanone
Acetone 4.73E-03

Acetonitrfle 1.63E.03

Benzene 6.37E.03 1.30E-07

Heptane

Methyl N-amyi Ketone 1.17E-03

N-hexane 5.10E-04
Nonane

Octane
Toluene 2.02E-05

Ammonia 4.80E-02

Phosphoric Acid Tribdtyl Ester

CarbonTetrachloride 3.95E-08 4.93E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride , 8.67E-15

Tettahydmturan
,,.^ >x^, .,

TOTAL SHOWN IN REV C

, .. . .

7.71E-02

.. . ,

TABLE D.4.8.7

EMISSIONS uezeun/MEI WKR RLSK/MEI WIQ2

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.48E-06

2-Hexanone

2-Pentanone

Acetone 1.42E-02

Acetonitrile 4.88E-02

Benzene 1.91E-02 3.50E-07

Heptane

Methyl N-amyl Ketone 3.50E-03

N-hexane 1.53E-03

Nonane

Octzne

Toluene 6.05E-05

Ammonia 1.44E-01

Phosphoric Acid Tributyl Ester

CarbonTettachloride 1.18E-07 1.33E-12

Ethy l Butyl Ketone 9.83E-09

Methyl Chloride 2.33E-14

Tetrahydmtutan

. O..w^^^ .w.A..
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TABLE D.4.8.8
EMISSIONS HAZARD/JEI WKR RISK/MEIIVKR

Carbon Monoxide
Nitrogen Oxide

1,3-Butadiene 3.53E-09
2-Hexanone

2-Pentanone

Acetone 1.10E-04

Acetonitrile 3.78E-04

Benzene 1.48E-04 8.33E-10

Heptane

Methyl N-amyl Ketone 2.71E-05

N-hexane 1.18E-05
Nonane

Octane

Toluene 4.68E-07

Ammonia 1.11E-03

Phosphorie Acid Tribdtyl Ester

CarbonTetrachloride 9.16E-10 3.16E-15

Ethyl Butyl Ketone 7.60E-11

Methyl Chloride 5.56E-17

Tetrahydroturan
^ . . . P .

TOTAL SHOWN IN REV C

.^
' ^

... .
^i.

.. . .

4.37E-09

TABLE D.4.8.9

EMISSIONS HAZARD/bfEI WFQt RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 2.38E-07

2-Hexanone

2-Pentanone

Acetone 2.04E-03

Acetoniaile 7.03E-03

Benzene 2.75E-03 5.62E-08
Heptane

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04

Nonane

Octane

Toluene 8.71E-06

Ammonia 2.07E-02

Phosphoric Acid Tributyl Ester

CarbonTetrachloride 1.71E-08 2.13E-13
Ethyl Butyl Ketone 1.42E-09

Methyl Chloride 3.75E-15
Tetrahydroturan

g.,u,. :. :;^.M ao..:......N .^a..r.

TABLE D.4.8.10

EMiSSIONS HAZARD/MEI WIQt RISKJMEI WKR

Acetone 1,13E-06

Ammonia 3.65E-06
n-Butyl Alcohol 8.48E-06

2-Hexanone

Methyl lsobutyl Ketone

, .

3.34E-07

:,...o^..^.
x

Page 6
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TABLE D.4.8.11

EMISSIONS HAZARD/1VIEIWK3t RISK/ME_INVI.1L

Acetone 1.50E-05

Ammonia 4.88E-05

n-Buryl Alcohol 1.13E-04

2-Hexanone

Methyl Isobutyt Ketone

,. . ^a`^ 'n .

4.45E-06

T.., .... .'h Q

TABLE D.4.8.12

EMISSIONS HAZABDIb1EI R'KR. RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 6.41E-07

2-Hexanone
2-Pentanone

Acetone 6.13E-03

ACetonitrile 2.1IE-02

Benzene 8.26E-03 1.51E-07

Heptane

Methyl N.arnyl Ketone 1.51E-03

N-hexane 6.61E-04

Nonane

Octane

Toluene 2.63E-05

Ammonia 6.22E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 5.12E-08 5.73E-13

Ethyl Butyl Ketone 4.25E-09

Methyl Chloride . 1.OtE-14

Tetrahydrofutan

M - Ne=^ N

TABLE D.4.8.13

EMISSIONS HAZARD/MEI WKR RISKlMEI K'HIt

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 1.53E-09

2-Hexanone
2-Pentanone

Acetone 4.74E-05

Acetonitrile 1.63E-04

Benzene 6.39E-05 3.60E-10

Heptane

Methyl N-amyl Ketone 1.17E-05

N-hexane 5.11E-06
Nonane

Octane

Toluene 2.02E-07

Ammonia 4.81E-04

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 3.96E-10 1.37Ed5

Ethyl Buryl Ketone 3.29E-11 -

Methyl Chloride 2.40E-17

Tettahydrofutan
^;^^'• a^ce^'

.W

TOTAL SHOWN IN REV C

44
, ^'

7.73E-04

rr .
b4u

.^•nv
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TABLE D.4.8.14

EPIISSIONS HAZARD/;v1EI WKIL RLSFG111$I NVKR

Aluminum

Arsenic 4.52E-10

Boron 6.34E-10

Barium 1.88E-10

Beryllium 7.74E-14

Bismuth

Cadmium 3.73E-12

Cerium
Chromium(+3) 2.47E-06

Copper

Manganese
Molybdenum

Nickel

Lead

Silver

•Uranium
Vanadium

Zinc
w` ?'

aa< '^^
x.'a . .^^Y.: .

^'^va'S:'"`^0,.

TABLE D.4.8.15

EMISSIONS HA2ARD/MEI WKR RISK/MEI IV1Q2

Carbon Monoxide

Nitrogen Oxide

1,3-Buradiene 7.10E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acetonitrile 3.70E-06

Benzene 1.45E-06 1.67E-11

Heptane

Methyl N-amyl Ketone 2.65E-07

N-hexane 1.16E-07

Nonane

Octane
Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetmchloride 8.97E-12 6.36E-17

Ethyl Buryl Ketone 7.45E-13

Methyl Chloride 1.12E-18

Tetrahydroturnn

F^^.6' ^^ .a.OCs
TOTAL SHOWN IN REV C

• "'^,'.'^^.w^^,
•^S' '^^i^.8'r"^.^r^.I'

8.78E-11 ^

TABLE D.4.8.16

EhDSSIONS HAZARD/MEI WIQt R.ISK/MEI WKR

Acetone 5.61E08
Ammonia 1.82E-07

n-Buryl Alcohol 4.22E-07

2-Hexanone /
Methyl Isoburyl Ketone 1.66E-08

^,. ^

TOTAL SHOWN IN REV C

^ "^ o :.^'9•7 0
V6.76E-07 11
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TABLE D.4.8.17

EMtSSIONS HAZARD/MEI WKR RISK/MEI WKR

Acetone 7.46E-07

Ammottia 2.43E-06

n-Butyl Alcohol 5.61E-06

2-Hexanone /

Methyl Isobutyl Ketone
... w ^...., .

TOTAL SHOWN IN REV C

2.21E-07
. . . . .

.::.... .. ^^....:^...

9.00E-06

^

;.
.

TABLE D.4.S.18

EMISSIONS HAZARDRvIEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 1.91E-10

2-Hexanone
2-Pentanone

Acetone 3.23E-06

Acetonitrik 1.11E-05

Benzene 4.35E-06 4.50E-I1

Heptane

Methyl N-amyl Ketone 7.96E-07

N-hexane 3.48E-07

Nonane

Octane

Toluene 1.38E-08

Ammonia 3.27E-05

Phosphoric Acid Tributyl Ester

Catbon Tetrachloride 2.69E-I1 1.71E-16

Ethyl Butyl Ketone 2.24E-12

Methyl Chloride 3.0OE-18

Tetrzhydrotutan
. . . ,

TOTAL SHOWN IN REV C

...,.. . .. ,

5.26E-OS

^
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TABLE DA.8.19
E6IISSIONS HAZARD/MEI WKR RISK/MEI WKR

Carbon Monoxide
Nitrogen Oxide

1.3-Butadiene 4.13E-13

2-Hexanone
2-Pentanone

Acetone 2.27E-08

Acetonitrile 7.80E-08

Benzene 3.05E-08 9.74E-14

He tane

Methyl N-amyt Ketone 5.60E-09

N-hexane 2.44E-09

Nonane

Octane

Toluene 9.67&11

Ammonia 2.30E-07

Phosphoric Acid Tribdtyl Ester

CarbonTetrachloride 1.89E•13 3.70E-19

Ethyl Butyl Ketone 1.57&14

Methyl Chloride 6.50E-21

TevahydroPorut

TOTAL SHOWN IN REV C 3.70E-07 5.IIE-13

TABLE D.4.8.20

EMISSIONS HAZARD/MEI WKR RISKRvIEI WKR

Aluminum
Arsenic 2.18E-10

Boron . 5.36E-10

Barium 1.59E-10

Beryllium 3.72E-14

Bismuth

Cadmium 1.80E-12

Cerium

Chromium (+3) 2.09E-06
Copper

Manganese

Molybdenum

Nickel

Lead

Silver
Uranium

Vanadium

Zinc

^ .:

TOTAL SHOWN IN REV C 2.19E-10
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TABLE D.4.9.6

EbIISSIONS HAZARD/MEI {VKR RISK/MEl WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 1.90E-07

2-Hexanone.

2-Pentanone

Acetone 4.73E-03

Acetonitrile 1.63E-03

Benzene 6.37E-03 4.49E-08

Heptane

Methyl N-amyl Ketone 1.17E-03

N-hexane 5.10E-04

Nonane
Octane

Toluene 2.02E-05

Ammonia 4.80E-02

Phosphoric Acid Tribdtyl Ester

Carbon Tetnohloride 3.95E-08 1.70E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride i 2.99E-15

TettahydroPoran
.'. .. .
'.'w^^ .hMW1 R

TOTAL SHOWN IN REV C

.9

.

7.7IE-02

TABLE D.4.9.7

EMISSIONS HAZARD/MEI WKR RISKlMEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 2.26E-07

2-Hexanone

2-Pentanone
Acetone 5.61E-03

Acetonitrile 1.93E-02

Benzene 7.55E-03 5.32E-08

Heptane

Medryl N-amyl Ketone 1.38E-03

N-hexane 6.02E-04

Nonane

Octane

Toluene 2.38E-05

Ammonia 5.73E-04

Phosphoric Acid Tributyl Ester

.^^^
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TABLE D.4.9.8

i

11
EMISSIONS HAZARD/MEI WKR RISK/,MEI WKR
Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene 8.23E-08
2-Hexanone

2-Pentanone

Acetone 2.04E-03
Acetonitrile 7.03E-03
Benzene 2.75E-03 1.94E-08
Heptane

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04
Nonane

Octane

Toluene 8.71E-06
Ammonia 2.07E-02
Phosphoric Acid Tributyt Ester

Carbon Tetrachloride 1.71E-08 7.36E-14
Ethyl Butyl Ketone 1.42E-09
Methyl Chloride 1.29E-15
Tetrahydmfuran

TABLE D.4.9.9
EMIS.SIONS HA7.ARDRNEI WKR RLSK/IHEI WKR
Acetone 1.13E-06
Ammonia 3.65E-06
n-Butyl Alcohol 8.48E-06
2-Hexanone

Methyl Isobutyl Ketone 3.34E-07 je

TABLE D.4.9.10

EMISSIONS HAZARD/MEI WKR RISK/MEI WKR
Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 9.78E-08
2-Hexanone

2-Pentanone

Acetone 2.42E-03
Acetonitrile 8.34E-03
Benzene 3.26E-03 2.30E-08
Heptane

Methyl N-amyl Ketone 5.98E-04
N-hexane 2.60E-04
Nonane
Octane

Toluene 1.03E-05
Ammonia 2.48E-04

Phosphoric Acid Tributyl Ester

Page 12
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TABLE D.4.9.11

EMISSIONS HAZARD/1vIEl WKR RI.SK/MEI WKR

Aluminum

Arsenic 1.89E-10

Boron 6.34E-10

Barium 1.88E-10

Beryllium 3.23E-14

Bismuth
Cadmium 1.56E-12

Cerium

Chromium (+3) 2.47E-06

Copper
Manganese

Molybdenum

Nickel
Lead
Silver

Uranium

Vanadium

Zinc

TOTAL SHOWN IN REV C

...... s^

1.90E-10

TABLE D.4.9.12

EMISSIONS HAZARD/1vIEI WKR RSSK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 2.45E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acemninile 3.70E-06

Benzene 1.45E-06 5.77E-12

Heptane

Methyl N-amyl Ke[one 2.65E-07

N-hexane 1.16E-07

Nonane

Octane

Toluene 4.58E-09

Ammonia 1.09E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 8.97E-12 2.19E-17

Ethyl Buryl Ketone 7.45E-13

Methyl Chloride 3.85E-19

Tehahydrofurnn

. .. ,,,^ :¢:. .....,,.,

TABLE D.4.9.13

EMISSIONS HAZARD/MEI R:KR RISK/1vIEI WKR

Acetone 5.61E.08

Ammonia 1.82E-07

n-Butyl Alcohol 4.22E-07

2-Hexanone

MerhylIsoburyl Ketone

TOTAL SHOWN IN REV C

1.66E-08

6.76E-07
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TABLE D.4.9.14

EMISSIONS HAZARDIMEI WHIi RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 2.91E-11

2-Hexanone

2-Pentanone
Acetone 1.28E-06

Acetonitrile 4.39E-06

Benzene I.72E-06 6.84E-12

Heptane
Methyl N-amyl Ketone 3.15E-07

N-hexane I.37E-07

Nonane

Octane

Toluene 5.40E-09

Ammonia 1.30E-07

sphoric Acid Tribdryl EsterPho

NIMMMINEMN
TOTAL SHOWN IN REV C .96E-06 .60E-11

TABLE D.49.15
EMISSIONS HAZARD/MEI WKR. RISK/MEI WKR

Aluminum

Arsenic 9.07E-11

Boron 5.36E-10

Barium 1.59E-10

Beryllium 1.55E-14

Bismuth

Cadmium 7.48E-13

Cerium

Chromium (+3) 2•09E-06

Copper

Manganese

Molybdenum

Nickel

Lead

Silver

Uranium

Vanadium

Zinc

...:.: . ' '

TOTAL SHOWN IN REV C

' .̂^.. :. MWE".^'.'.Y.^,_,^w"`,^

9.146-11
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TABLE D.4.9.21 I

EhIISSIONS HAZARDMEI WKR RISK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 3.52E-07

2-Hexanone

2-Pentanone

Acetone 4.73E-03

Acetonitrile 1.63E-03

Benzene 6.37E-03 1.30E-07

Heptane
Methyl N-amyl Ketone I.17E-03

N-hexane 5.10E-04

Nonane

Octane

Toluene 2•02E-05

Ammonia 4.80E-02

Phosphoric Acid Tributyl Ester

Carbon Tettachloride 3.95E-08 4.93E-13

Ethyl Butyl Ketone 3.28E-09

Methyl Chloride 8.67E-15

Tettahydrofunn
;.".""'. ^. . . " .film

TOTAL SHOWN IN REV C

. :...... . .... ...
:^ .. .. . . ... _ ::.. ;

7.71E-02

: ^r,('. .

6.82E-07

TABLE 5.4.9.22

EINIISSIONS HAZARD/[vIEI WKR RISKAI7EI WKR

Carbon Monoxide

Nitrogen Oxide

1.3-Butadiene ' 1.48E-06

2-Hexanone

2-Pentanone

Acetone 1.42E-02

Acetonitrile 4.88E-02

Benzene 1.91E-02 3.50E-07

Hepane

Methyl N-amyl Ketone 3.50E-03

N-hexane 1.53E-03

Nonane

Octane

Toluene 6.05E-05

Ammonia 1.44E-01

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 1.18E-07 1.33E-12

Ethyl Butyl Ketone 9.83E-09

Methyl Chloride 2.33E-14

Tenahydrofurtn
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TABLE D.4.9.23

EMISSIONS HAZARD/MEI W%R RISK/lMIFS WKIt

Carbon Monoxide

Nitrogen Oxide
1,3-Butadiene 2.38E-07

2-Hexanonc

2-Pentanone

Acetone 2.04E-03

Acetoniirile 7.03E-03

Benzene 2.75E-03 5.62E-08

Heptane

Methyl N-amyl Ketone 5.05E-04

N-hexane 2.20E-04

Nonane
Octane

Toluene 8•71E-06

Ammonia 2.07E-02

Phosphoric Acid Triburyl Ester

Carbon Tetrachloride 1.71E-08 2.13E-13

Ethyl Buryl Ketone 1.42E-09

Methyl Chloride 3.75E-15

Tetrahydrofuran

. ^. .. . . .... .. .,..,,..,.a.^.?

TABLE D.4.9.24

EMISSIONS HAZARD/MEI VVKR RISK/MEI WKR

Acetone 1.13E-06

Ammonia 3.65E-06

n-Butyl Alcohol 5.48E-06

2-Hexanone

Methyl Isobutyl Ketone 3.34E-07

TABLE D.4.9.2S

EMISSIONS i-TAZeRn/MEI WKR RISK/i4fEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 6.41E-07

2-Hexanone

2-Pentanone

Acetone 6.13E-03

Acetonitrile 2.11E-02

Benzene 8.26E-03 1.31E-07

Heptane

Methyl N-amyl Ketone 1.51E-03

N-hexane 6.61E-04

Nonane
Octane

Toluene 2.61E-05

Ammonia 6.22E-02

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 5.12E-08 5.73E-13

Ethyl Butyl Ketone 4.25E-09

Methyl Chloride 1.01E-14

Tetrahydrofutan

mi a W4mm^-wm

pw,.

I ffm
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TABLE 6.4.9Z6

EMISSTONS HAZARDRv1EIWKR RISKlMXINVHI2

Aluminum

Arsenic 1.89E-10

Boron 6.34E-10

Barium 1.88E-10

Beryllium 3.23E-14

Bismuth

Cadmium I.56E-12

Cerium

Chromium ( +3) 2.47E-06

Copper .

Manganese
Molybdenum
Nickel

Lead

Silver

Uranium

Vanadium
Zinc

^.. 01.

°'":
MEMEMM^'^"^ ^^

q ^"'
L.

TABLE D.4.9.27

EIMIISSIONS HAZARD/MEI WKR RISK/MEI WKR

Aluminum

Arsenic 4.52E-10

Boron 6.34E-10

Barium 1.88E-10

Beryllium 7.74E-14

Bismuth

Cadmium 3.73E-12

Cerium

Chromium ( +3) 2.47E-06

Copper

Manganese

Molybdenum

Nickel

Lead

Silver

Uranium

Vanadium

Zinc

6 ^

-17 1
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TABLE D.4.9.28

EMISSIONS HAZARD/MEI WKR RI.SK/MEI WKR

Carbon Monoxide

Nitrogen Oxide

1,3-Butadiene 7.I0E-11

2-Hexanone

2-Pentanone

Acetone 1.08E-06

Acetoninile 3.70E-06
Benzene 1.45E-06 1.67E-11

Heptane
Methyl N-amyl Ketone 2.65E-07

N-hexane 1. 16E-07

Nonane

Octane

Toluene 4.58E-08

Ammonia 1.09E-05

Pbospboric Acid Tribmyl Ester

Carbon Tetrachloride 8.97E-12 6.36E-17

Ethyl Butyl Ketone 7.45E-13

Methyl Chloride 1.12E-18

Tetrnhydrotutan
.. .: .

. . .

TOTAL SHOWN IN REV C

.:., .. .. . . 53 . ... . . < .'^?:7......1

8.788-11

TABLE D.4.9.29
EMISSIONS HAZARD/MEI WKR RISK/IvlEI WKR

Acetone 5.61E-08

Ammonia 1.82E-07

n-Buryl Alcohol 4.22E-07

2-Hexanone

Methyl Isobutyl Ketone .
^. ,

TOTAL SHOWN IN REV C

I.66E-08
^

6.76E-07
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TABLE D.4.9.30

EMISSIONS HAZ,IRD/.NTEI K'KR RISKlMEI WKR

Carbon Monoxide
Nitrogen Oxide

1,3-Bumdiene 1.91E-I0

2-Hexanone
2-Pentanone
Acetone 3.23E-06

Acetonitrile I.1IE-05

Be=ne 4.33E-06 4.50E-I1

Heptane

Methyl N-amyl Ketone 7.96E-07

N-hexane 3.48E-07

Nonane

Octane

Toluene 1.38E-08

Ammom*2 3.27E-05

Phosphoric Acid Tributyl Ester

Carbon Tetrachloride 2.69E-11 1.71E-16

Ethyl Buryl Ketone 2.24E-12

Methyl Chloride 3.OOE-18

Tetrahydrofuran
aM>^

TOTAL SHOWN IN REV C .26E-05

^

TABLE D.4.9.31

EMISSIONS HAZARD/MEI WKR RISKAIEI WKR

Aluminum.

Arsenic 2.I8E-10

Boron 5.36E-10

Barium 1.59E-10

Beryllium 3.72E-14

Bismuth

Cadmium 1.80E-12

Cerium

Chromium (+3) 2.09E-06

Copper

Manganese

Molybdenum

Nickel

Lead

Silver

Uranium

Vanadium

Zinc
. ..

TOTAL SHOWN IN REV C
mmww

.....".Z^4E.^Q

2.I9E-I0
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CONFIRMATION OF TOTALS FOR TABLE D.6.4.2

EVAPORATORI MOUSE COYOTE DEER HAWK SHRiKE

Cs-137 5.93E-12 1.29E-12 2.20E-13 1.04E-12 4.33E-12

11-3 1.81E-10 3.10E-11 5.32E-12 2.69E-I1 1.32E-10

1-129 1.22E-12 1.69E-13 2.89E-14 2.00E43 8.91E-13

Sr-90
^y y.^

.

.. .... ... . m..
T : . . ..

^ . .

2.01E-11
..e!cYS:':^`:.v^

$08̂ v ""usa,^a.^',3 ^

2.00E-12

5. 2• : 'F''^", < x^,.u.^

3.42E-13

5:57F"^

2.98E-12

6 ^^En^'
,,.a:8a

1.47E-11

: 1`^..°Ss'l. :.

EVAPORATOR2 MOUSE COYOTE DEER HAWK SHRIKE

Cs-137 1.84E-12 4.00E-13 6.84E-14 3.24E-13 1.35E-12

H-3 1.04E-11 1.78E-12 3.06E-13 1.54E-12 7.60E-12

1-129 1.22E-12 1.69E-13 2.89E-14 2.00E-13 8.91E-13

Sr-90
. : . ^

TOTAL IN REV C

5.83E-12
^.. .

^,$' .^jg"
.. ..

5.80E-13
.

9.93E-14

5.02E-13

8.66E-13

ME

4.26E-12

OPERATIONS PHASE MOUSE COYOTE DEER HAWK SHRIKE

Csd37 3.10E-10 6.72E-11 1.15E-11 5.44E-11 2.26E-10

1-129 1.05E-11 1.45E-12 2.48E-13 1.72E-12 7.65E-12

Sr-90
g

TOTAL IN REV C

8.22E-10

T ^D^ z'

8.18E-11
' Xe^'S'o

^
:! .

re

1.40E-1 1
b^. 6^:..^. ..

se^ra r::...k^

2.58E-11

1.22E-10

^:

6.01E-10
R'

A3A

OPERATIONS PHASE MOUSE COYOTE DEER HAWK SHRIKE

Cs-137 1.12E-13 2.43E-14 4.17E-15 1.97E-14 8.20E-14

1-129 3.80E-15 5.24E-16 8.98E-17 6.23E-16 2.77E-15

Sr-90
, •

4: . .
e 5. ... . .. . .'.

.

.' . . . ... ' v o.'Cq^
&eM'.^Yi P

TOTAL IN REV C

2.98E-13
. ' .:,t;'aCwf

itt4±3^ndta'

' d.eT'
6 l

2.96E-14

D9'^
yn., v..

aa.^ki^
5.45E-74

5.08E-15
l6YS.Kd'

4.42E-14
p

.46E-14

^ 2.18E-13
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CONFIRMATION OF TOTALS TABLE D.6.4.6

SOURCE FISH CRAWDAD DUCK-p DUCK-[ HERON MUSKRAT
300 Year Maximum

INTERNAL 3.10E-07 3.60E-07 2.90E-07 8.70E-07 5.6013-07 2.90E-07
IMMERSION OR SURFACE 3.60E-10 1.80E-10 2.00G10 2.0013-10 5.40E'I1 I.10E-IO
SEDIMENT

.:MV^v,^^^Z...^r ^
9.5013-12

o^83F
1.90E-11

^>^
3.80E-12
vFV:

:> nr
3.8013-12 5.70E-12 5.70E-12

SOURCE FISH CRAWDAD DUCK-p DUCK-f HERON MUSKRAT
500 Year Max4num

INTERNAL 4.20E-07 4.30E-07 4.80E-07 1.20E-06 7.70E-07 4.80E-07
IMMERSION OR SURFACE 2.60E-13 1.30E-13 1.4013-13 1.40E-13 3.90E-14 7.90E-14
SEDIMENT

^^`:^:.:s>.

7.50E-12

4d^Q̂^a 7

I,50E-11

Mrs^.s^.^.^^ . ^

,3.00,^ E-12

a
^^2

^^sU7̂a^f..`

3.00E-12

V
4.5013-12

MY^.'^^^j gq.

4.50E-12

„ :0„
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Sheet1

CONFIRMATION OF TOTALS - TABLE D.6.4.7

MINIMUM DOSE
RADIONUCLIDE MOUSE COYOTE DEER HAWK SIIRIKE

Am-241 4.35E-09 4.24E-10 7.26E-11 6.47E-10 3.18E-09

C-14 1.13E-04 1.12E-05 1.92E-06 1.67E-05 8.24E-05
Cs-137 4.1213-05 8.93E-06 . 1.5323-06 7.2413-06 3.01Gb5
1-129 1.25E-05 1.73E-06 2.9713-07 2.06E-06 9.17E-06

Pu-239 4.46E-10 4.43E-11 7.59E-12 6.62E-11 3.26E-10

Pu-240 4.46E-10 4.44E-11 7.61E-12 6.63E-11 3.26E-10

Ru-106 2.54E-13 2.74E-14 4.70E-15 3.83E-14 1.8613-13

Sm-151

Sr-90 1.25E-04 1.24E-05 2.12E-06 1.85E-05 9.10E-05

Tc-99 5.81E-11 5.786-12 9.89E-13 8.62E-12 4.24E-11
Zr-93

^J^I^.m^:tiako^

TOTAL IN REV C

..'.'^s.^Fx^r•.4.? '

2.91E-04

. . .: . . ..rr..'.^^^ . 4^4 . mmao. .
' '

b^133
.C

MAXIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER [IAWK SIIRIKE

Am-241 7.12E-04 6.95E-05 1.1911-05 1.0611-04 5.21E-04

C-14 1.85E+01 1.84E+00 3.15E-01 2.74E+00 1.35E+01

Cs-l37 6.75E+00 1.46E+00 2.51E-01 1.1913+00 4.938+00

1-129 2.06E+00 2.84E-01 4.86E-02 3.37E-01 1.50E+00

Pu-239 7.30E-05 7.26E-06 1.24E-06 1.08E-05 5.34E-05

Pu-240 7.32E-05 7.28E-06 1.25E-06 1.09E-05 5.35E-05

Ru-106 4.17E-08 4.49E-09 7.70E-10 6.28E-09 3.05E-08

Sm-l51

Sr-90 2.04E+01 2.03E+00 3.48E-01 3.03E+00 1.49E+01

Tc-99 9.51E-06 9.47E-07 1.62E-07 1.41E-06 6.95E-06

Zr-93

i 'a ° 1 .:
.

Mtti a^ Y. ^

TOTAL IN REV C
^W.Bh.. ^^
a' D^ i^5S

5.62E+00
A

9.62E-01
. ^^. a

^ r.

-Fl
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CONFIRMATION OF TOTALS - TABLE D.6.4.8

IN SITU CIIEhf - 6 YRS

MINIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SIIRIKE
Am-241 1.46E-12 1.42E-13 2.44E-14 2.17E-13 1.07E-12
C-14 2.72E-14 2.71E-15 4.64E-16 4.0413-15 1.991:'-14
Cs-137 9.69E-09 2.10E-09 3.60E-10 1.70E-09 7.0813-09
1-129 9.45E-16 1.31E-16 2.24E-17 1.55E-16 6.90E-16
Pu-239 2.218-13 2.20E-14 3.77E-15 3.2913-14 1.6213-13
Pu-240 2.22E-13 2.21E-14 3.78E-15 3.2913-14 1 .62E-13
Ru-106 2.0213-19 2.1813-20 3.73E-21 3.0413-20 1.47E-19
Sm-l51

Sr-90 4.51E-08 4.49E-09 7.69E-10 6.70E-09 3.30E-08
Tc-99 2.1713-14 2.16E-15 3.70E-16 3.23E-15 1.59E-14
Zr-93

TOTAL IN REV C
'7

W

S;a.4TvD9
8.41 E-09

' ^^

MAXIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SIIRIKE
Am-241 2.39E-07 2.33E-08 4.00E-09 3.56E-08 1.75E-07
C-14 4.4613-09 4.4413-10 7.61E-11 6.6313-10 3.26E-09
Cs-137 1.59&03 3.44E-04 5.90E-05 2.7913-04 1.16E-03
1-129 1.55E-10 2.1413-11 3.6613-12 2.54E-11 1.13E-10
Pu-239 3.63E-08 3.61E-09 6.18E-10 5.39E-09 2.65E-08
Pu-240 3.63E-08 3.62E-09 6.19E-10 5.4013,09 2.66E-08
Ru-106 3.31E-14 3.56E-15 6.10E-16 4.9813-15 2.42E-14
Sm-I51

Sr-90 7.40E-03 7.36E-04 1.26E-04 1.10E-03 5.41E-03
Tc-99 3.56E-09 3.54E-10 6.07E-11 5.29E-10 2.60E-09
Zr-93

W

^9 .^ynw '. ^v,wrv

^;: as^^a ,"
^.

^^

^
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CONFIRMATION OF TOTALS - TABLE D.6.4.8 (cont)
IN S1TU FILL AND CAP-14 YRS
MINIMUM DOSE
RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am-241 1.52E-12 1.488-13 2.53E-14 2.25E-13 1.11E-12
C-14 2.74E-14 2.72E-15 4.66E-16 4.06615 2.00E'14
Cs-137 9.69E-09 2:10E-09 3.60E-10 1.70E-09 7.08E-09
1-129 9.2813-16 1.28E-16 2.20E-17 1.52E-16 6.78E-16
Pu-239 2.18E-13 2.17E-14 3.72E-15 3.24E-14 I.59E-13
Pu-240 2.19E-13 2.18E-14 3.73E-15 3.256I4 1.60E-13
Ru-106 1.9913-19 2.15E-20 3.68E-21 3.00&20 I.46E-19
Sm-I51

Sr-90 4.60E-08 4.57E-09 7.83E-10 6.82E-09 3.36E-08
Tc-99 2.2113-14 2.20G15 3.76E-16 3.28E-I5 1.61E-14
Zr-93

TOTAL IN REV C S.56C 08

:,,"2. ..7
8.53E-09

, R

MAXIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am-241
C-14

2.48E-07

4.48E-09
2.4213-08
4.4613-10

4.15E-09

7.64E-11
3.69E-08

6.6613-10
1.8113-07

3.28E-09
Cs-137 1.5913-03 3.44E-04 5.90E-05 2.79E-04 1.16E-03
1-129 1.52E-10 2.10E-11 3.6013-12 2.49E-11 1.11E-10
Pu-239 3.58E-08 3.56E-09 6.09E-10 5.31E-09 2.61E-08
Pu-240 3.58E-08 - 3.56E-09 6.10E-10 5.3213-09 2.62E-08
Ru-106 3.27E-14 3.5213-15 6.03E-16 4.9213-15 2.39E-14
Sm-151

Sr-90 7.53E-03 7.496-04 1.28E-04 1.12E-03 5.50E-03
Tc-99 3.62E-09 3.60E-10 6.16E-11 5.37E-10 2.64E-09
Zr-93

..x
^y^Fmlq 4q0s^y . : R rS5b^.^^'cq.^a

/
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CONFIRMATION OF TOTALS - TABLE D.6.4.8 (cont)

IN SITU VIT- 9 YRS

MINIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am-241 1.48E-12 1.44E-13 2.47E-14 2.20E-13 1.0813-12
C-14 2.72E•14 2.71E-15 4.6413-16 4.04E-15 1.99EI4
Cs-137 9.5313-09 2.07E-09 3.54E-10 1.68E-09 6.97E-09
1-129 9.18E-16 1.27E-16 2.17E-17 1.5113-16 6.71E-16
Pu-239 2.21E-t3 2.20E-14 3.77E-15 3.2913-14 1.62E-13
Pu-240 2.22E-13 2.2113-14 3.78E-15 3.29E-14 1.62E-13
Ru-106 1.99H-19 2.14E-20 3.6713-21 2.99E-20 1.45E-19
Sm-I51

Sr-90 4.51E-08 4.49E-09 7.69E-10 6.70E-09 3.30E-08
Tc-99 2.21G-14 2.2013-15 3.7713-16 3.282-15 1.62E-14
Zr-93

TOTi1L IN REV C

e^'54:6..1'v^,^1.8 :

5.47E-08

^ . .̂ ^ ^ ;E"°:: ^....4.ON . ^; V^ ^ 9,S. ^^.m
.

MAXIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am-241 2.42E-07 2.36E-08 4.04E-09 3.60E-08 1.77E-07
C-14 4.46E-09 4.44E-10 7.61E-11 6.63E-10 3.26E-09 -
Cs-137 1.56E-03 3.39E-04 5.80E-05 2.75E-04 1.14E-03

1-129 1.50E-10 2.08E-11 3.56E-12 2.47E-11 1.10E-10

Pu-239 3.63E-08 3.61E-09 6.18E-10 5.39E-09 2.65E-08

Pu-240 3.63E-08 3.62E-09 6.19E-10 5.40E-09 2.66E-08

Ru-106 3.26E-14 3.5113-15 6.02E-16 4.91E-15 2.38E-14

Sm-151

Sr-90 7.40E-03 7.36E-04 1.26E-04 1.10E-03 5.41E-03

Tc-99 3.62E-09 3.61E-10 6.18E-l1 5.38E-10 2.65E-09

Zr-93

......;s:<:, ..
TOTAL IN REV C

t"US^U^
I.07E-03

" :

.37E-03
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CONFIRMATION OF TOTALS - TABLE D.6.4.9

MINIMUM DOSE

RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am•241 7.44E-09 7.26E•10 1.24E•10 1.11E-09 5.44E-09
C-14 1.93E-04 1.92E-05 3.29E-06 2.87E-05 1.41E-04
Cs-l37 5.06E-05 1.10E-05 1.8813-06 8.90E-06 3.70E-05
1-129 2.15E-05 2.97E-06 5.09E-07 3.53E-06 1.57E-05
Pu-239 7.69E-10 7.65E-11 1.31E-11 1.14E-10 5.62E-10
Pu-240 7.70E-10 7.66E-11 1.31E-11 1.14E-10 5.63E-10
Ru-106 4.36E-13 4.70E-14 8.05E-15 6.5713-14 3.1913-13
Sm-15l

Sr-90 2.1313-04 2.12E-05 3.63E-06 3.16E-05 1.56E-04
Tc-99 1.00E-10 9.95E-12 1.7013-12 1.49E-11 7.31E-11
Zr-93

g^:'A`^'!'.^ 'MMq.. Pol

MAXIMUM DOSE
RADIONUCLIDE MOUSE COYOTE DEER HAWK SHRIKE
Am-241 1.22E-03 I.19E-04 2.04E-05 I.81E-04 8.91E-04
C-14 3.17E+01 3.15E+00 5.40E-01 4.70E+00 2.32E+01
Cs-137 8.29E+00 1.80E+00 3.08E-01 1.46E+00 6.06E+00
1-129 3.52E+00 4.87E-01 8.34E-02 5.78E-01 2.58E+00
Pu-239 1.26E-04 1.2513-05 2.15E-06 1.878-05 9.20E-05
Pu-240 1.2613-04 1.26E-05 2.15E-06 1.87E-05 9.22E-05
Ru-106 7.15E-08 7.70E-09 1.3213-09 1.08E-08 5.22E-08
Sm-151

Sr-90 3.49E+01 3.47E+00 5.94E-01 5.18E+00 2.55E+01
Tc-99 1.6413-05 1.6313-06 2.79E-07 2.43E-06 1.20E-05

Zr-93 ^^

.^5^^'^.',:h:i '.^..:'.^:^. o.

^ e.^

%:f;^;C^13
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CONFIRWITION OF TOTALS - TABLE D.7.1.1 I I ^

RADIO\tiCLIDE 1WSS 2WSS lESS 2ESS 14 ESS 3WDS * 3EDS SEDS

Ac-225 7.43E-12 1.15E-11 2.60E-11 2.42E-11 • 4.89E-11

Ac-227 2.23E-08 1.71E-08 3.81E-08 1.67E-08 4.77E-09

Am-241 7.32E-03 3.80E-02 3.22E-02 1.05E-01 7.96E-02 6.83E-01 9.19E-01 6.13E-03

Am-242 1.15E-05 7.75E-05 8.10E-05 2.15E-04 1.49E-04

Am-242m 1.16E-05 7.79E-05 8.14E-05 2.16E-04 1.50E-04

Am-243 4.37E-06 3.13E-05 4.12E-05 1.25E-04 5.38E-05

At-217 7.43E-12 1.15E-11 2.60E-11 2.42E-1 1 4.89E-1 I

Ba-137m 3.64E+00 1.51E+01 1.52E+01 1.36E+00 2.35E+00 2.10E+02 3.42E+02 4.79E+01

Bi-210 6.46E-14 4.65E-14 5.77E-14 7.56E-14 4.85E-14

Bi-211 2.23E-08 1.71 E-08 3.81 E-08 1.67E-08 4.77E-09

Bi-212

Bi-213 7.43E-12 1.15E-11 2.60E-11 2.42E-11 4.89E-11

Bi-214 2.62E-13 2.01E-13 2.24E-13 3.21E-13 2.72E-13

C-14 1.22E-03 1.96E-03 7.88E-03 2.31E-03 3.13E-03 4.63E-05 3.64E-02 6.44E-05

Cm-242 9.56E-06 6.43E-05 6.72E-05 1.78E-04 1.24E-04

Cm-244 1.39E-05 9.57E-05 2.16E-04 5.75E-04 1.24E-04 '

Cm-245 - 8.95E-10 6.98E-09 1.65E-08 4.41E-08 9.50E-09

Cs-135 8.90E-05 2.72E-04 2.27E-04 1.73E-05 3.67E-05

Cs-137 3.84E+00 1.60E+01 1.61E+01 1.44E+00 2.49E+00 2.10E+02 3.42E+02 4.79E+01

Eu-154 2.51E-02 1.15E+00 6.55E-03

Fr-221 7.43E-12 1.15E-11 2.60E-11 2.42E-11 4.89E-1 1

Fr-223 3.08E-10 2.35E-10 5.25E-10 2.31E-10 6.58E-11

1-129 7.32E-06 1.76E-05 3.94E-05 6.43E-06 2.95E-06

Nb-93m 3.68E-04 2.71E-03 1.60E-03 4.36E-03 2.59E-02

Ni-59 6.84E-03 1.43E-02

Ni-63 2.94E-02 1.95E-01 2.28E-01 6.32E-01 3.88E+00

Np-237 3.56E-05 4.41E-05 2.13E-04 3.63E-06 7.72E-06 2.18E-05 7.052-04 1.75E-06

Np-238 5.51E-08 3.71E-07 3.88E-07 1.032-06 7.14E-07

NP-239 4.37E-06 3.13E-05 4.12E-05 1.25E-04 5.38E-05

Pa-231 4.14E-08 2.93E-08 6.57E-08 3.64E08 1.10E-08

Pa-233 3.56E-05 4.41E-05 2.13E-04 3.63E-06 7.72E-06

Pa-234 1.18E-06 4.15E-07 1.12E-06 1.1IE-06 4.55E-07

Pa-234m 7.40E-04 2.59E-04 7.02E-04 6.95E-04 2.84E-04

Pb-209 7.43E-12 1.15E-11 2.60E-1 I 2.42E-1 1 4.89E-11

Pb-210 6.46E-14 4.65E-14 5.77E-14 7.56E-14 4.85E-14

Pb-211 2.23E-08 1.71E-08 3.81E-08 1.67E-08 4.77E-09

Pb-214 2.62E-13 2.01E-13 2.24E-13 3.21E-13 2.72E-13

Pd-107 3.89E-05 9.32E-05 2.13E-04 3.94E-05 1.68E-05

Po-210 6.46E-14 4.65E-14 5.77E-14 7.56E-14 4.85E-14

Po-211 6.09E-1 1 4.66E-11 1.042-10 4.56E-11 1.30E-11

Po-213 7.27E-12 1.13E-11 2.54E-11 2.36E-1 I 4.78E-11

Po-214 2.62E-13 2.01E-13 2.242-13 3.21E-13 2.72E-13

Po-215 2.23E-08 1.71E-08 3.81E-08 1.67E-08 4.77E-09

Po-218 2.62E-13 2.01E-13 2.24E-13 3.21E-13 2.72E-13

Pu-238 9.03E-04 1.19E-03 7.96E-04 2.14E-03 3.85E-03 6.04E-02 2.67E-03 2.40E-03

Pu-239 8.96E-03 1.44E-02 1.25E-02 5.21E-02 7.91E-02 1.23E-01 7.74E-02 1.57E-02

Pu-240 1.76E-03 3.17E-03 2.99E-03 1.33E-02 2.02E-02 4.38E-02 1.99E-02 4.42E-03

Pu-241 1.69E-02 2.55E-02 3.64E-02 1.42E-01 1.91E-01 1.06E+00 1.69E-01 1.27E-01

Pu-242 5.71E-11 3.84E-10 4.01E-10 1.06E-09 7.39E-10

Ra-223 2.23E-08 1.71E-08 3.81E-08 1.67E-08 4.77E-09

Ra-225 7.43E-12 1.15E-1 I 2.60E-11 2.42E-11 4.89E-I I
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Ra-226 2.62E-13 2.01E-13 1 2.24E-13 3.21E-13 2.72E-13

Rh-106 2.63E-10 6.79E-08 3.55E-07 1.05E-06 6.83E-06

Ra-219 2.23E-08 1.71E-08 3.SIE-08 1.67E-08 4.77E-09

Rn-222 2.62E-13 2.01E-13 2.24E-13 3.21E-13 2.72E-13

Ru-106 2.63E-10 6.79E-08 3.55E-07 1.05E-06 6.83E-06

Sb-126 3.42E-05 9.33E•05 2.89E-05 1.50E-04 6.19E-04

Sb-126m 2.44E•04 6.66E-04 2.06E-04 1.07E-03 4.42E-03

Se-79 4.18E-04 1.01E-03 2.24E-03 3.48E-04 1.64E-04

Sm-151 2.69E-01 7.37E-01 2.36E-01 1.09E+00 4.27E+00

Sn-126 2.44E-04 6.66E-04 2.06E-04 1.07E-03 4.42E-03

Sr-90 6.46E+00 5.73E+01 3.58E+01 5.27E+01 3.27E+02

Tc-99 5.04E-03 1.21E-02 2.71E-02 4.23E-03 1.98E-03

Th-227

Th-229

2.20E-08

7.43E-12

1.68E-08

1.15E-11

3.76E-08

2.60E-11

1.65E-08

2.42E-11

4.70E-09

4.89E-11

Th-230 3.87E-11 3.15E•11 3.23E-11 4.86E-11 5.36E-11

Th-231 3.11E-05 1.17 E-05 2.98 E-05 3.02E-05 1 .20E-05

Th-232 7.95E-20 1.43E-19 1.35E-19 6.02E-19 9.08E-19

Th-234
11-207

7.40E-04

2.22E-08

2.59E-04

1.70E-08

7.02E-04

3.80E-08

6.95E-04

1.67E-08

2.84E-04

4.76E-09

71-209 1.60E-13 2.49E-13 5.61E-13 5.22E-13 1.06E•12

U-233 • 5.16E-09 7.02E-09 2.54E-08 8.69E-09 2.03E-08

U-234 2.11E-07 1.84E-07 1.86E•07 3.27E-07 4.34E-07

U-235 3.11E-05 1.17E-05 2.98E-05 3.02E-05 1.20E-05

U-236 9.31E-10 1.67E-09 1.58E-09 7.04E-09 1.06E-08

U-237 4.13E-07 6.24E-07 8.92E-07 3.48E-06 4.68E-06

U-238 7.40E-04 2.59E-04 7.02E-04 6.95E-04 2.84E-04

y-90 6.52E+00 5.80E+01 3.62E+01 5.33E+01 3.30E+02 3.50E+00 1.72E+02 8.56E-01

Zr-93

TOTAL IN REVC

1.95E-04 3.20E-03 1.04E-03

. ' ; G

6.06E-03

2

3.94E-02

G^68E :

6.69E+02

.

:.^E^^

4.30E+02

: #358^^43
I.03E+03

^9a58^^1
9.77E+O1
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CONFIRMATION OF TOTALS - TABLE D.7.1.2

RADIONUCLIDE INVENTOR RADIONU LYVENTOR RADIONU INVENTORY

Ac-225 6.63E-12 Pa-234 2.57E-07 Rn-220 1.25E-20

Ac-227 7.42E-09 Pa-234m 1.60E-04 Rn-222 9.03E-14

Am-241 3.07E-01 Pb-209 6.63E-12 Ru-106 1.27E-08

Am-242 2.29E-05 Pb-210 2.40E-14 Sb-126 2.94E-05

Am-242m 2.29E-05 Pb-211 7.49E-09 Sb-126m 2.10E-04

Am-243 1.11E-05 Pb-212 1.25E-20 Se-79 3.05E-04

At-217 6.63E-12 Pb-214 9.03E-14 Sm-151 2.11E-01

Ba-137m 1.11E+01 Pd-107 2.90E-05 Sn-126 2.10E-04

Bi-210 2.40E-14 Po-210 2.40E-14 Sr-90 1.79E+01

Bi-211 7.42E-09 Po-211 2.02E-11 Tc-99 1.08E-02

Bi-212 1.25E-20 Po-212 7.98E-21 Th-227 7.32E-09

Bi-213 6.63E-12 Po-213 6.49E-12 Th-228 1.25E-20

Bi-214 9.03E-14 Po-214 9.03E-14 Th-229 6.63E-12

Cm-242 1.90E-05 Po-215 7.42E-09 Th-230 1.31 E-11

Cm-244 3.96E-05 Po-216 1.25E-20 Th-231 6.90E-06

Cm-245 3.49E-09 Po-218 9.03E-14 Th-232 2.15E-19

Cs-135 4.86E-05 Pu-238 3.61E-04 Th-234 1.60E-04

Cs-137 1.17E+01 Pit-239 8.83E-03 71-207 7.39E-09

Fr-221 . 6.63E-12 Pu-240 2.24E-03 71-208 4.48E-21

Fr-223 1.02E-10 Pu-241 2.51E-02 11-209 1.44E-13

Nb-93m 1.07E-03 Pu-242 1.45E-10 U-233 4.03E-09

Ni-59 1.68E-03 Ra-223 7.42E-09 U-234 7.09E-08

Ni-63 9.00E-02 Ra-224 1.25E-20 U-235 6.90E-06

Np-237 2.33E-05 Ra-225 6.63E-12 U-236 9.64E-10

Np-238 1.09E-07 Ra-226 9.03E-14 U-237 2.91E-07

Np-239 1.11E-05 Ra-228 2.48E-20 U-238 1.60E-03

Pa-231 1.27E-08 Rh-106 1.27E-08 Y-90 1.79E+01

Pa-233

SUBT01'^L, gkr a-..,..,...... .,...

2.33E-05

^ 2.32E+01...

Rn-219 7.42E-09

:^ 3 67E-Q2:m m^w ,..

Zr-93

^^u....^.r..

1.32E-03

'b s^`3 6UE+01;

^...d^....._^b̂ ^
TOTAL IN REV C 3.62E+04

TOTAL INREV C SIGMFICANILYDIFFEREM'-

ORIGINAL INPUT RPSEIRCHED - TOTAL CORRECTED

TO REFLECT ORIGINAL EXCEL TABLE
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CONFIItMATION OF TOTALS - TABLE D.7.13 I
RADIONUCLIDE 1WSS 2WSS 1ESS 2ESS r4ESS 3WDS 3EDS SEDS

Ac-225 7.43E-14 1.15E-13 2.60E-13 2.42E-13 4.89E-13

Ac-227 2.23E-10 1.71E-10 3.81E-10 1.67E-10 4.77E-11

Am-241 7.32E-05 3.80E-04 3.22E-04 1.05E-03 7.96E-04 6.83E-03 9.19E-03 6.13E-05

Am-242 1.15E-07 7.75E-07 8.10E-07 2.15E-06 1.49E-06

Am-242m 1.16E-07 7.79E-07 8.14E-07 2.16E-06 1.50E-06

Am-243 4.37E-08 3.13E-07 4.12E-07 1.25E-06 5.38E-07

At-217 7.43E-14 1.15E-13 2.60E-13 2.42E-13 4.89E-13

Ba-137m 3.64E-02 1.51E-03 1.52E-01 1.36E-02 2.35E-02 2.10E+00 3.42E+00 4.79E-01

Bi-210 6.46E-16 4.65E-16 5.77E-16 7.56E-16 4.85E-16

Bi-211 2.23E•10 1.73E-10 3.81E-10 1.67E-10 4.77E-11

Bi-213 7.43E-14 1.15E-13 2.60E-13 2.42E•13 4.89E-13

Bi-214 2.62E-15 2.01E-15 2.24E-15 3.21E-15 2.72E-15

C-14 1.22E-05 1.96E-05 7.88E-05 2.31E-05 3.13E-05 4.63E-07 3.64E-04 6.44E-07

Cm-242 9.56E-08 6.43E-07 6.72E-07 1.78E-06 1.24E-06

Cm-244 1.39E-07 9.57E-07 2.16E-06 5.75E-06 1.24E-06

Cm-245 8.95E-12 6.98E-11 1.65E-10 4.41E-10 9.50E-11

Cs-135 8.90E-07 2.72E-06 2.27E-06 1.73E-07 3.67E-07

Cs-137 3.84E-02 1.60E-01 1.61E-01 1.44E-02 2.49E-02 2.10E+00 3.42E+00 4.79E-01

Eu-154 • 2.51E-04 1.15E-02 6.55E-OS

Fr-221 7.43E-14 1.15E•13 2.60E-13 2.42E-13 4.89E-13

Fr-223 3.08E-12 2.35E•12 5.25E-12 2.31E-12 6.58E-13

1-129 7.32E-08 1.76E-07 3.94E-07 6.43E-08 2.95E-08

Nb-93m 3.68E-06 2.71E-05 1.60E-05 4.36E-05 2.59E-04

Ni-59 6.84E-05 1.43E-04

Ni-63 2.94E-04 1.95E-03 2.28E-03 6.32E-03 1.88E-02

14P-237 3.56E-07 4.41E-07 2.13E-06 3.63E-08 7.72E-08 2.18E-07 7.05E-06 1.75E-08

Np-238 5.51E-10 3.71E-09 3.88E-09 1.03E-08 7.14E-09

Np-239 4.37E-08 3.33E-07 4.12E-07 1.25E-06 5.38E-07

Pa-231 4.14E•10 2.93E•10 6.57E-10 3.64E-10 I.10E-10

Pa-233 3.56E-07 4.41E-07 2.13E-06 3.63E-08 7.72E-08

Pa•234 1.18E-08 4.15E•09 1.12E-08 i.11E-08 4.55E-09

Pa-234m 7.40E-06 2.59E-06 7.02E-06 6.95E-06 2.84E-06

Pb-209 7.43E-14 1.15E-13 2.60E-13 2.42E•13 4.89E-13

Pb-210 6.46E-16 4.6SE-16 5.77E-16 7.56E-16 4.85E-16

Pb-211 2.23E-10 1.71E-10 3.83E-10 1.67E-10 4.77E-11

Pb-214 2.62E-15 2.01E-15 2.24E-15 3.21E-15 2.72E-15

Pd-107 3.89E-07 9.32E-07 2.13E-06 3.94E-07 1.68E-07

Po-210 6.46E-16 4.65E•16 5.77E-16 7.56E-16 4.85E•16

Po•211 6.09E-13 4.66E•13 1.04E-12 4.56E-13 1.30E-13

Po-213 7.27E-14 1.13E-13 2.54E-13 2.36E-13 4.78E-13

Po-214 2.62E•15 2.01E-15 2.24E-15 3.21E-15 2.72E-15

Po-215 2.23E-10 1.71E-10 3.81E-10 1.67E-10 4.77E-11

Po-218 2.62E-15 2.01E•15 2.24E•15 3.21E-15 2.72E-15 '

Pu-238 9.03E-06 1.19E-05 7.96E-06 2.f4E-05 3.85E-05 6.04E-04 2.67E-05 2.40E-05

Pu-239 8.96E-05 1.44E-04 1.25E-04 5.21E-04 7.91E-04 1.23E-03 7.74E-04 1.57E-04

Pu-240 1.76E-05 3.17E-05 2.99E-05 1.33E-04 2.02E-04 4.38E-04 1.99E-04 4.42E-05

Pu-241 1.69E-04 2.55E-04 3.64E-04 1.42E-03 1.91E-03 1.06E-02 1.69E-03 1.27E-03

Pu-242 3.71E•13 3.84E-12 4.01E-12 1.06E-11 7.39E-12

Ra-223 2.23E-10 1.71E-10 3.81E-30 1.67E-10 4.77E-11

Ra-225 7.43E-14 1.15E•13 2.60E-13 2.42E•13 4.89E-13

Ra-226 2.62E•15 2.01E•15 2.24E-15 3.21E-15 2.72E-15

Rh-106 2.63E-12 6.79E-10 3.55E-09 1.05E-08 6.83E-08

Rn-219 2.23E-10 1.71E-10 3.81E•10 1.67E-10 4.77E-11

Rn-222 2.62E-15 2.01E•15 2.24E-15 3.21E-15 2.72E-15

Ru-306 2.63E•12 6.79E-10 3.55E-09 1.05E-08 6.83E-08

Sb-126 3.42E-07 9.332-07 2.89E-07 1.50E-06 6.19E-06
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Sb-126m 2.44E-06 6.66E-06 1 2.06E-06 1.07E-05 1 4.42E-05 1

Se-79 4.18E-06 1.01E-05 ) 2.24E-05 3.48E-06 1.64E-06

Sm-151 2.69E-03 7.37E-03 2.36E-03 1.09E-02 4.27E-02

Sn-126 2.44E-06 6.66E-06 2.06E-06 1.07E-05 4.42E-05

Sr-90 6.46E-02 5.73E-01 3.58E-01 5.27E-01 3.27E+00 3.50E-02 1.72E+00 8.56E-03

Tc-99 5.04E-05 1.21E-04 2.71E-04 4.23E-05 1.98E-05 2.10E-03 2.48E-03 1.97E-04

Th-227 2.20E-10 1.68E-10 3.76E-10 1.65E-10 4.70E-1 t

Th-229 7.43E-14 1.15E-13 2.60E-13 2.42E-13 4.89E-13

Th-230 3.87E-13 3.15E-13 3.23E-13 4.86E-13 5.36E-13

Th-231 3.11E-07 1.17E-07 2.98E-07 3.02E-07 1.20E-07

Th-232 7.95E-22 1.43E-21 1.35E-21 6.02E-21 9.08E-21

Th-234 7.40E-06 2.59E-06 7.02E-06 6.95E-06 2.84E-06

11-207 2.22E-10 1.70E-10 3.80E-10 1.67E-10 4.76E-11

TI-209 1.60E-15 2.49E-15 5.61E-15 5.22E-15 1.06E-14

U-233 5.16E-11 7.02E-11 2.54E-10 8.69E-11 2.03E-10

U-234 2.11E-09 1.84E-09 1.86E-09 3.27E-09 4.34E-09

U-235 3.I1E-07 1.17E-07 2.98E-07 3.02E-07 1.20E-07

11-236 9.31E-12 1.67E-11 1.58E-11 7.04E-11 1.06E-10

U-237 4.13E-09 6.24E-09 8.92E-09 3.48E-08 4.68E-08

U-238 7.40E-06 2.59E-06 7.02E-06 6.95E-06 2.84E-06

Y-90 6.52E-02 5.80E-01 3.62E-01 5.33E-01 3.30E+00 3.SOE-02 1.72E+00 8.56E-03

Zr-93

.:q: ^y

TOTAL IN REV C

I.95E-06

^ '•,'l.s,.^w. ^^

3.20E-05

','^^z`^^

1.04E-05

a'»..

6.06E-05

.a.&:^

3.94E-04

6.69E+00 4.30E+00

CONFII2MATION OF TOTAIS - TABLE D.7.1.4

RADIONUCLIDE INTERMEDIATE EXTENSIVE EX STTURN SITU

Am-241 ' 4.13E-02 7.78E-04 4.13E-02

Am-243 1.38E-05 2.49E-07 1.38E-05

Cm-244 4.98E-06 4.83E-06 4.98E-06

Cs-135 5.09E-06 9.71E-07 5.09E-06

Cs-137 1.27E+00 2.34E-01 1.27E+00

Ni-63 2.76E-02 1.94E+00 2.76E-02

Np-237 3.39E-05 1.98E-05 3.39E-05

Pu-238 3.29E-04 8.27E-05 3.29E-04

Pu-239 8.06E-03 2.01E-03 8.06E-03

Pu-240 2.01E-03 5.13E-04 2.01E-03

Pu-241 7.10E-03 5.73E-03 7.10E-03

Ra-226 7.63E-16

Rh-106 9.01E-09 1.07E-10 9.01E-09

Sm-151 3.29E-02 1.78E-03 3.29E-02

Sn-126 7.63E-04 1.77E-06 7.63E-04

Sr-90 4.56E+00 3.94E-02 4.56E+00

Tc-99 1.27E-01 1.12E-03 1.27E-01

Th-230 2.44E-12 I.IOE-13 2.44E-12

U-233 . 2.97E-09 5.50E-11 2.97E-09

U-234 5.19E-08 9.65E-10 5.19E-08

U-235 5.09E-06 9.37E-08 5.09E-06

U-238 1.17E-04 2.18E-06 1.17E-04

Zr-93 1.70E-05 2.84E-02 1.70E-05
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CONFIRIMATION OF TOTAIS - TABLE D.7.1.5

RADIONUCLIDE 1WSS 2WSS lESS • 2ESS 4_ESS 3WDS 3EDS SEDS

Ac-225 2.59E-12 6.35E-12 3.70E-12 6.60E-12 2.31E-12

Ac-227 2.99E-09 1.84E-09 4.01 E-09 1.55E-09 1.57E-09

Am-241 8.37E-04 9.90E-03 1.51E-03 3.26E-03 1.02E-02 6.56E-01 1.49E-01 4.49E-03

Am-242 1.09E-06 1.74E-05 3.32E-06 5.22E-06 1.99E-05

Am-242m 1.10E-06 1.75E-05 3.34E-06 5.24E-06 2.00E-05

Am-243 5.57E-07 5.44E-06 1.85E-06 2.79E-06 1.12E-05

At-217 2.60E-12 6.35E-12 3.71E-12 6.60E-12 2.31E-12

Ba-137m 6.02E-01 1.83E+00 1.51E+00 5.66E-01 9.38E-01 3.63E+01 6.52E+01 3.05E+01

Bi-210 7.79E-15 1.66E-14 5.19E-15 1.34E-14 1.96E-14

Bi-211 2.99E-09 1.84E-09 4.01E-09 3.55E-09 1.57E-09

Bi-213 2.59E-12 6.36E-12 3.71E-12 6.60E-12 2.31E-12

Bi-214 3.30E-14 7.26E-14 2.02E-14 4.00E-14 4.49E-14

C-14 1.68E-04 1.84E-04 4.89E-04 1.06E-04 3.72E-04 4.63E-05 3.64E-04 4.61E-05

Cm-242 9.05E-07 1.44E-05 2.75E-06 4.33E-06 1.65E-05

Cm-244 2.85E-06 5.42E-06 1.42E-05 1.16E-05 5.68E-05

Cm-245 1.95E-10 3.93E-10 1.09E-09 8.86E-10 4.36E-09

Cs-135 1.98E-05 4.47E-05 2.60E-05 7.85E-06 1.16E-05

Cs-137 6.37E-01 1.93E+00 1.60E+00 5.98E-01 9.91E-01 2.61E+01 4.89E+01 2.93E+01

Eu-154 - 3.48E-02 4.22E-01 9.05E-03

Fr-221 2.59E-12 6.35E-12 3.713-12 6.59E-12 2.31E-12

Fr-223 4.12E-11 2.53E-11 5.54E-11 2.14E-11 2.16E-11

1-129 1.33E-06 1.61E-06 2.74E-06 3.93E-07 1.06E-06

Nb-93m 5.04E-05 1.11E-03 9.76E-05 3.15E-04 7.04E-03

141-63 9.00E-03 1.07E-01 2.35E-02 4.88E-02 3.32E-01

Np-237 6.06E-06 7.61E-06 1.71E-05 2.85E-06 1.82E-06 2.18E-05 7.24E-06 1.74E-06

Np-238 7.03E-09 6.45E-08 1.74E-08 2.29E-08 1.49E-07

Np-239 5.58E-07 5.45E-06 1.85E-06 2.79E-06 1.13E-05

Pa-231 4.68E-09 3.24E-09 6.16E-09 2.98E-09 3.32E-09

Pa-233 6.05E-06 7.61E-06 1.71E-05 2.86E-06 1.82E-06

Pa-234 5.73E-08 9.11E-08 8.15E-08 1.46E-07 7.99E-08

Pa-234m 3.58E-05 5.69E-05 5.09E-05 9.13E-05 4.99E-05

Pb-209 2.60E-12 6.35E-12 3.71E-12 6.60E-12 2.31E-12

Pb-210 7.80E-15 1.66E-14 5.18E-15 1.34E-14 1.96E-14

Pb-211 2.99E-09 1.84E-09 4.01 E-09 1.55E-09 1.57E-09

Pb-214 3.29E-14 7.27E-14 2.02E-14 4.00E-14 4.48E-14

Pd-107 6.98E-06 8.18E-06 1.42E-05 2.19E-06 6.20E-06

Po-210 7.77E-15 1.66E-14 5.18E-15 1.39E-14 2.04E-14

Po-211 7.31E-12 1.66E-11 9.34E-12 8.38E-12 5.49E-12

Po-213 2.54E-12 6.21E-12 3.62E-12 6.46E-12 2.27E-12

Po-214 3.29E-14 7.27E-14 2.02E-14 4.00E-14 4.48E-14

Po-215 2.99E-09 1.83E-09 4.01E-09 1.55E-09 1.57E-09

Po-218 3.29E-14 7.27E-14 2.02E-14 4.00E-14 4.49E-14

Pu-238

Pu-239

1.81E-04

2.63E-03

5.06E-04

5.77E-03

1.06E-04

1.98E-03

2.56E-04

5.23E-03

1.30E-03

1.64E-02

6.22E-02

1.208-03

1.05E-04

4.21E-02

2.47E-03

1.51E-02

Pu-240 4.44E-04 1.27E-03 3.91E-04 1.27E-03 4.50E-03 4.31E-02 1.05E-02 4.26E-03

Pu-241 2.19E-03 9.68E-03 3.80E-03 1.03E-02 5.88E-02 1.29E+00 2.56E-02 1.54E-01

Pu-242

Ra-223

1.67E-11

2.99E-09

1.54E-10

1.84E-09

6.35E-11

4.01 E-09

1.07E-10

1.55E-09

1.53E-10

1.57E-09

Ra-225 2.60E-12 6.35E-12 3.70E-12 6.61E-12 2.32E-12

Ra-226 3.29E-14 7.26E-14 2.02E-14 4.00E-14 4.48E-14

Rh-106 3.31E-11 2.45E-08 3.20E-08 1.31E-07 1.13E-06

Rn-219 2.80E-09 6.15E-09 3.43E-09 2.08E-09 7.86E-10

Rn-222 3.29E-14 7.26E-14 2.02E-14 4.00E-14 4.48E-14

Ru-I06 3.40E-11 3.70E-08 1.71E-08 2.15E-08 6.25E-06

Sb-126 1.69E-06 4.54E-05 2.30E-06 8.29E-06 2.01E-04

Sb-126m .1.21E-05 3.24E-04 1.64E-05 5.92E-05 1.44E-03
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Se-79 7.61E-05 9.12E-05 1.56E-04 2.20E-05 5.89E-05
Sm-151 1.81E-02 3.62E-01 2.19E-02 7.97E-02 1.36E+00
Sn-126 1.21E-05 3.25E-04 1.64E-05 5.92E-05 1.44E-03
Sr-90 9.44E-01 3.02E+01 3.57E+00 3.24E+00 1.36E+02 1.84E+00 3.78E+01 8.96E-01
Tc-99 9.18E-04 1.11E-03 1.89E-03 2.67E-04 7.14E-04 2.11E-03 1.15E-02 1.22E-02
Th-227 2.94E-09 1.81E-09 3.96E-09 1.53E-09 1.55E-09
Th-229 2.59E-12 6.35E-12 3.69E-12 6.60E-12 2.33E-12
Th-230 5.11E-12 1.22E-11 3.15E-12 7.49E-12 7.03E-12
Th-231 1.53E-06 2.70E-06 2.18E-06 3.87E-06 2.26E-06
Th-232 3.90E-21 3.29E-20 9.88E-21 7.69E-20 1.71E-19
Th-234 3.58E-05 5.69E-05 5.09E-05 9.12E-05 4.99E-05
TI-207 2.98E-09 1.83E-09 4.00E-09 1.55E-09 1.57E-09
11-209 2.15E-14 2.68E-14 5.91E-14 4.85E-14 3.48E-13
U-233 1.69E-09 3.49E-09 2.88E-09 2.59E-09 1.90E-09
U-234 2.91E-08 7.21E-08 1.93E-08 3.67E-08 1.10E-07
U-235 1.53E-06 2.70E-06 2.19E-06 3.87E-06 2.26E-06
U-236 4.57E-11 3.85E-10 1.16E-10 9.01E-10 2.00E-09
U-237 2.03E-08 1.43E-07 6.54E-08 4.45E-07 8.81E-07
U-238 3.58E-05 5.69E-05 5.09E-05 9.13E-05 4.99E-05
Y-90 9.52E-01 3.05E+01 3.61E+00 3.28E+00 1.37E+02 1.84E+00 3.78E+01 8.96E-01
Zr-93

TOTAL IN REV C

4.99E-05
^

.::::.:.,_: : .. : .

1.71E-03

::::.........

9.02E-05
n ........... . ..
1.04E+01

3.53E-04

. ,.^

1.45E-02

.. . .. : ... .....
Y

m, :.,,...:.
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TWRS ALTERNATIVE COST SUMMARY

Cost Cainponont
Cppsulos
No Aclion

Capsule s
Onsile Dfs osal

Capsulos
Ovor ack and Shi Vilrit w(Ih Tank Waste

Curruni Opatolions
-

_--$112 $377 $377 $315
I'ranster System Uppraclns(incurronl ops). _... _-- ^ - -........ ......... _ ..
Rosonrch nnd Devolopmenl

_ _

...._..-..._.^-- -
Wasl Retrieval and Transfer.. .. ._.-.:_.._,_._. _ _.^..M.. .-_^...__......_

_
__._ •. _ - ----'. ..... .... . .._.

-..... ...........
..... .._ _..
7roalmonl._......__.._.
Total R&D

___•-__... _ --._._....._._._

_
$14...._- -
$14

- .-._ ._..-.
$5

-•
$ 5

--- --•-- -__...._

------

_
Wasta Retri

.
evat and Transter -------

.
- ' - 7reaUn'onl

._..

---- -•--
$83

-
$32-.. $36

^-....
^. .......__ .... .._

Closurs ._ .___•- - S5 -_.._..

Total Cnpilal Costs
J -

$08 $32 $30
-O oiolin^j^^^^(' -^^^ ^- - ^ ^---.•___.._.

Wasla Rairieval and Transter •

_.__.__.....t Trcalmeril
Tolal Oparalin0 Costsr- SO

$226
$226

$34
yG P314-

Monitorinq and Malnlonance

p3D....
.•...:".I--___

Itaposiloryraa _ __
.:I

^-
$6
SO ^-•

Iolnl Cost ( 1^415) $112 $607

I'olnl Cosl siimniaryInbillions ôf tloilas - '$0.11
_

$0.70

.... ........ _......... . . ---The Overpack and Shlp drsposal loe Is basad an sondin0 olha r waslos
^

- _ ^ -. to the repository under lha I nlermediale Separations allorna tive.` -.• ,.. .... .. ...

"' -

.-• --_____
._._-̂ ._

.

=

_
It no wastes other than cap sule s are s ent to the reposit ory lha ^ ---_

. dtsposal too would be a pprox. 53,305 million 1095 dollars.

p^na3

^..

3^Ati^



Stein, David

From: Stein, David
To: Henderson, Colin
Subject: Capsule Alternatives Cost Revision(Repository Fee Change)
Date: Monday, March 18, 1996 1:54PM

Incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the Capsule
Alternatives:

CAPSULE ALTERNATIVES
OVERPACK AND SHIP VITRIFY WITH TANK WASTE
(millions) (millions)

Current Operations $377

R&D $14

Capital $32

Operating $34

M&M -

D&D $6

Repository Fee $144

Total $607

90 g1WA

$315

$5

$36

$46

$1

$6

$232

$641

Page 1
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Predicted Maximum Groundwater
coacen#aVG_
S. Ecolocg-^ite

And Time of Peak

Tc-99 *I I-129 14
pCdl IpCi/L pCi/L
(years) (years) (years

3.3Q1 6.74E-03

U-238 Nitrate
pCill. htetric Tonnes
(years) (years)

3.4E-01 -^--

r'redicted Maximum Groundwater 7.376185 ! 0.000078 223.002 1 0.171233 P. L.

Concentrations for the
DF

vaI Time (1445 yrs)) (1445 yrs) (1445 yrs) (1445 yrs)

Dose Conv. Factor (mrem/pCi) 1.3E-06 1 2.8E-04 2.1 E-06 2.4E-04
Max GW Dose (mrem/yr) 0.007 1 0.0002 0.342 0.03

Predicted Maximum Groundwater
inne fer the I.I.W

alrial in 200
Peak val Time

egory 1 no cap)
1.4E-02 1 3.6E-04

20
1144.i553 0 ^:.

144G L.
?0.0 1 1

1
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Sheetl

NO ACTION SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations
Construction N/A
Operations N/A
D&D N/A
Monitoring & Maintenance 1995-2095 (100 years) 1997-2097

LONG-TERM MANAGEMENT SCHEDULE
REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations

Construction
Waste Retrieval 2032-2039 2082-2089 (7 years each) 2033-2037 2083-2087

New Tanks 2033-2037 2083-2087 (4 years each) 2033-2037 2083-2087

Operations 2037-2042 2087-2092 (5 years each) 2037-2042 2087-2092

D&D 2042-2047 2092-2097 (5 years each) 2042-2047 2092-2097 42-49,92-99 for WR&T

Monitoring & Maintenance 1995-2095 (100 years) 1997-2097

IN SITU FILL AND CAP SCHEDULE
REV 0 DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2009 (14 years)

Research and Development N/A N/A

Construction 2003-2005 (2 years) 2003-2005

Operation 2000-2009 (9 years) 2000-2009

D&D 2009-2012 (3 years) 2009-2012

Monitoring and Maintenance 2009-2029 (20 years) 2009-2029

Closure 2012-2029 (17 years) 2012-2029

Post Closure Monitoring 2029-2129 (100 years) 2029-2129

IN SITU VITRIFICATION SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2013 (18 years)

Research and Development 1995-2002 (7 years) 1997-2002

Construction 1998-2016 (18 years) 1998-2016

Operation 2000-2013 (13 years) 2005-2016

DST evaporation 2000-2005 (5 years) 2000-2005

ISV elrart up 2005-2008 (3 years) 2005-2008

ISV aperaticn 2008-2013 (5 years) 2008-201

D&D
Monitoring and Maintenance

2013-2016
2013-2033

(3 years)
(20 years)

2013-2016
2016-2033

•^

Page 1



Sheetl

Closure 2016-2033 ( 17 years) 2016-2033

Post Closure Monitoring 2033-2133 ( 100 years) 2033-2133

EX SITU INTERMEDIATE SEPARATIONS SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations
Research and Development 1995-2018 (23 years) 2018

Construction
Waste Retrieval and Transfer 1998-2017 ( 19 years) 1998-2017
Waste Treatment 1997-2007 ( 10 years) 1997-2007

Operation
Waste Retrieval 2001-2023 (22 years) 2001-2024
Trealment 2004-2023 ( 19 years) 2004-2024

Pretreatment 2004-2019 ( 15 years)

LLW Vitrification 2005-2019 (14 years) 2004-2024
HLW Vitrification 2009-2023 (14 years) 2011-2024
LLW Disposal 2005-2019 ( 14 years)
HLW Transportation and Disposal 2019•2029 ( 10 years) 2019-2029

D&D
Waste Retrieval facililies 2012-2025 (13 years) 2013-2026
Treatment Facilitles 2019-2028 (9 years) 2024-2033

Monitoring and Maintenance
HLW 2023-2029 (6 years) 2024-2029

LLW Disposal 2023-2034 ( 11 years)

Closure 2010-2034 (24 years) 2010-2034

Post Closure Monitoring 2034-2134 100 ears) 2034-2134

EX SITU NO SEPARATIONS (VITRIFICATION AND CALCINATION )
REV 0 DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2018 (23 years)

Research and Development 1995-2005 (10 years) -2005

Construction
Waste ReUieval and Transfer 1998-2017 ( 19 years) 1998•2017

Waste Treatment 1997-2002 (5 years) 1997-2002

Operation
Waste Retrieval 2001-2018 (17 years) 2001-2019

HLW Vitrification 2004-2018 (14 years) 2004-2018

HLW Transportation and Disposa l 2017-2027 (10 years) 2017-2037

DSD
Wasle Retrieval tacilities 2012-2020 (8 years) 2013-2021
Treatment Facilities 2018-2023 ( 5 years) 2019-2024

Page 2



Sheetl

Monitoring and Maintenance
HLW 2004-2027 (23 ears) 2019-2037

Closure 2010-2024 ( 14 years) 2010-2024

Post Closure

Monitoring
2024-2124 (100 ears) 2024-2124

EX SITU EXTENSIVE SEPARATIONS SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995•2024 (29 years)

Research and Development 1995-2018 (23 years) 2018

Constructlon
Waste Retrieval and Transfer 1998-2017 ( 19 years) 1998-2017

Waste Trealment 1997-2006 (9 ears) 1997-2006

Operation
Waste Retrieval 2001-2024 (23 years) 2001-2024

Treatment 2003-2024 (21 years) 2004-2024

Pretreatment 2003-2018 ( 15 years)

LLW Vitdfication 2005-2024 (19 years)

HLW Vildfication 2005-2019 (14 years)

LLW Disposal 2005-2024 (19 years)

HLW Transportation and Disposal 2020-2029 (9 years) 2020-2029

D&D
Wasle Relrieval facilities 2012-2025 ( 13 years) 2012-2025

Trealment FacilitiesI 201 9-2024 (5 years) 2024-2029

Monitoring and Maintenance
HLW 2019-2029 ( 10 years) 2024-2029

LLW Disposal 2023-2030 (7 years)

Closure 2010-2030 (20 years) 2010-2030

Post Closure Monitoring 2030-2130 (100 years ) 2030-2130

IN SITUlEX SITU COMBINAT)ON SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2023 (28 years)

Research and Development 1995-2018 (23 years) 52018

Construction
Waste Retrieval and Transfer 1998-2017 (19 ears) 1998-2017

Wasle Trealment 1997-2007 ( 10 years) 1997-2007

Fill S Cap 2003-2005 (2 years) 2003-2005

Operation
Waste Retrieval 2001-2023 (22 years) 2001-2024

Treatment 2004-2023 (19 years) 2004-2024

Pretreatment 2004-2019 ( 15 years)

LLW Vitrification 2005-2019 (14 years)

HLW Vitrificatlon 2009-2023 ( 14 ears)

Page 3



Sheetl

LLW Disposal 2005-2019 ( 14 years)

HLW Transportation and Disposal 2019-2029 ( 10 ears) 2019-2029

Fi0 and Cap Operations 2000-2009 (9 years) 2005-2018

D8D 2019-2028

Waste Retrieval tacilities 2012-2025 (13 years) 2012-20261
Treatment Facilities 2019-2028 (9 years) 2024-2033

Fill and Cap Equipment 2009-2012 (3 years) 2018-2021

Monitoring and Maintenance
HLW 2023-2029 (6 years) 2024-2029

LLW Disposal 2023-2034 (11 years)

In Silu Tanks 2009-2029 (20 ears) 2018-2034

Closure 2010-2034 (24 ears) 2010-2034

Post Closure Monitoring 2034-2134 (100 years) 2034-2134
Phase I Phase 2

PHASED IMPLEMENTATION SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Conlinued Operations
Research and Development 1995-1998 (3 years)

Construction 1997-2002 (5 years)

Phase 1 1997-2002

Retrieval 2004-2020

Phase 2 2005-2012

Operation 2002-2012 (10 years)

Phase 1 2002-2012

Treatmenl PlantsL4W 2002-2012 (10 years)

HLW Treatment Plant 2002-2008 (6 years)

Phase 2
Waste Relrieval 2007-2028

Treatment

M

2011-2028

D8D 2012-1014 (2 years) 2015-2031

Monitoring and Maintenance
Closure 2012-2014 (2 years) 2016-2040

Post Closure M&M 2040-2140

CAPSULES NO ACTION REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2007

Research and Development
Construction
Operation
D&D
Monitoring and Maintenance

CAPSULES ONSITE DISPOSAL

Page 4
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Continued Operation

REV 0 DAT
1995-2028

A PACKAGE SCHEDULE DEIS CHAP
1997-2028

TER 3 SCHEDULE

Research and Development

Conslruction

Operation
D&D

2002-2009
2010-2029

(7 years)
(19 years)

2002-2009
2010-2029

Monitoring and Malnlenance 2029-2129

CAPSULES OVERPACK AND SHIP
REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1995-2028 1997-2028

Research and Development

Construction 2002-2009 2002-2009

Operation
HLW Transportatton and Disposal

2010-2028

2035-2040

2010-2028

2028-2029

D&D
Monitoring and Maintenance 2010-2029

CAPSULES VITRIFY WITH TANK WASTES
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2023

Research and Development
Construction 2002-2007

Operation 2005-2023

D&D 2024-2029

Monitoring and Maintenance 2023-2029

Page 5
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Land Use/Habitat Numbers

Table 5.7.1 Table 5.7.1

Temporary Land Commitments Permanent Land Commitments

Remediation Total Remediation Total

ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 17 (42)

Long Term Management 50 (120) 50 (120) 8 (20) 25 (62)

In Situ Fill and Cap 26 (64) 97 (240) 17 (42) 25 (62)

In Situ Vitrification 110 (270) 180 (440) 17 (42) 25 (62)

Ex Situ Intermediate Separations 120 (300) 250 (620) 37 (91) 49 (120)

Ex Situ No Separations 150 (370) 250 (620) 19 (47) 27 (67)

Ex Situ Extensive Separations 110 (270) 240 (590) 34 (84) 46 (110)

Ex Situ/In Situ Combination 110 (270) 200 (490) 31 (77) 41 (100)

Phased Implementation (Phasel) 33 (82) 33 (82) 0 0 0 0

Phased Imp. Total Alternative 150 (370) 280 (690) 40 (99) 52 (130)

Capsules No Action 0 0 0 0 0.6 (1.5) 0.6 (1.5)

Capsules On-Site Disposal 4 (10) 4 (10) 1.8 (4.4) 1.8 (4.4)

Capsules Overpack and Ship 2 (5) 2 (5) 0 0 0 0

Capsules Vitrify with Tank Waste 1 (2) 1 (2) 0 0 0 0

All Capsule Alternatives

.. •.:.
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Land Use/iiabitat i3umbers

Table 5.14.1 Table 5.14.1 Table 5.14.1 Table 5.14.1

200 Area Temp 200 Area Perm. Borrow Sites 20o Area Borrow Site LAW Vault Area

Remediation Total temporary Shrub-Steppe Shrub-Steppe

ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 17 (42) 0 0 0 0 0 0 N/A

Long Term Management 50 (120) 25 (62) 0 0 10 (25) 0 0 N/A

In Situ Fill and Cap 21 (52) 25 (62) 76 (190) 0 0 65 (160) N/A

In Situ Vitrification 110 (270) 25 (62) 71 (180) 23 (57) 60 (150) N/A

Ex Situ Intermediate Separations 120 (300) 49 (120) 130 (320) 59 (150) 110 (270) 17 (42)

Ex Situ No Separations 170 (420) 27 (67) 84 (210) 96 (240) 71 (180) N/A

Ex Situ Extensive Separations 110 (270) 46 (110) 120 (300) 57 (140) 110 (270) 14 (35)

Ex Situ/In Situ Combination 110 (270) 41 (100) 95 (230) 57 (140) 80 (200) 9 (22)

Phased Implementation (Phasel) 32 (79) 0 0 1 (2) 20 (49) 1 (2) N/A

Phased Imp. Total Alternative 150 (370) 52 (130) 130 (320) 79 (200) 110 (270) 17 (42)

Capsules No Action 0.6 (1:5) 0.6 (1.5) 0 0 0 0

Capsules On-Site Disposal 1.8 (4.4) 1.8 (4.4) 1.5 (3.7) 0 0

Capsules Overpack and Ship 0 0 0 0 0 0 0 0

Capsules Vitrify with Tank Waste 0 0 0 0 0 0 0 0

All Capsule Alternatives
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Land Use/Habitat Numbers

Table 5.19.2

Continued Access Restrictions

Remediation Total

ha (ac) ha (ac)

No Action 0 0 17 (42)

Long Term Management 8 (20) 25 (62)

In Situ Fill and Cap 17 (42) 25 (62)

In Situ Vitrification 17 (42) 25 (62)

Ex Situ Intermediate Separations 37 (91) 49 (120)

Ex Situ No Separations 19 (47) 27 (67)

Ex Situ Extensive Separations 34 (84) 46 (110)

Ex Situ/In Situ Combination 31 (77) 41 (101)

Phased Implementation (Phasel) 0 0 0 0

Phased Imp. Total Alternative 40 (99) 52 (130)

Capsules No Action 0.6 [1.5]

Capsules On-Site Disposal 1.8 [4.4]

Capsules Overpack and Ship none

Capsules Vitrify with Tank Waste none

All Capsule Alternatives
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Land Use/riabitat Numbers

Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat

200 Areas Remediation Borrow Sites Total

Temporary Total Remediation Total Remediation Total

ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 0 0 0 0 0 0

Long Term Management 10 (25) 10 (25) 0 0 0 0 10 (25) 10 (25)

In Situ Fill and Cap 0 0 0 0 23 (57) 65 (160) 23 (57) 65 (160)

In Situ Vitrification 23 (57) 23 (57) 18 (44) 60 (150) 41 (100) 83 (210)

Ex Situ Intermediate Separations 59 (150) 59 (150) 24 (59) 110 (270) 83 (210) 170 (420)

Ex Situ No Separations 96 (240) 96 (240) 7 (17) 71 (180) 100 (250) 170 (420)

Ex Situ Extensive Separations 57 (140) 57 (140) 15 (37) 110 (270) 72 (180) 170 (420)

Ex Situ/In Situ Combination 57 (140) 57 (140) 17 (42) 80 (200) 74 (180) 140 (350)

Phased Implementation (Phasel) 20 (49) 20 (49) 1 (2) 1 (2) 21 (52) 21 (52)

Phased Imp. Total Alternative 79 (200) 79 (200) 21 (52) 110 (270) 100 (250) 190 (470)

Capsules No Action

Capsules On-Site Disposal

Capsules Overpack and Ship

Capsules Vitrify with Tank Waste

All Capsule Alternatives <2 <5 0 0 0 0 0 0 <2 <5 <2 <5
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Land Use/Habitat Na.m.bers

Table 5.1.1 Table 5.1.1

Soil Disturbance Remediation Soil Distsurbance Total Proj.
Temporary Permanent Temporary Permanent
ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 17 (42)

Long Term Management 50 (120) 8 (20) 50 (120) 25 (62)

In Situ Fill and Cap 26 (64) 17 (42) 97 (240) 25 (62)

In Situ Vitrification 110 (270) 17 (42) 180 (440) 25 (62)

Ex Situ Intermediate Separations 120 (300) 37 (91) 250 (620) 49 (120)

Ex Situ No Separations 150 (370) 19 (47) 250 (620) 27 (67)

Ex Situ Extensive Separations 110 (270) 34 (84) 240 (590) 46 (110)

Ex Situ/In Situ Combination 110 (270) 31 (77) 200 (490) 41 (100)

Phased Implementation (Phasel) 33 (82) 0 0 33 (82) 0 0

Phased Imp. Total Alternative 150 (370) 40 (99) 280 (690) 52 (130)

Capsules No Action 0 0 0.6 (1.5) 0 0 0.6 (1.5)

Capsules On-Site Disposal 4 (10) 1.8 (4.4) 4 (10) 1.8 (4.4)

Capsules Overpack and Ship 2 (5) 0 0 2 (5) 0 0
Capsules Vitrify with Tank Waste 1 (3) 0 0 1 (2) 0 0

All Capsule Alternatives
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

No Action

Tank Farms 0

Long Term Management

Tank Farms

New Tank Farms 50 20% 10 8 0.2 0

Total 50 0 8 0

In Situ Fill and Cap

Tank Farms(operations) 1 0% 0 17 0

Pit 30 (operations) 25 90% 23

Tank Farms (barrier const.)

Pit 30 (barrier)

:
McGee

_,Vernita

Total 26 23 17

In Situ Vitrification

Tank Farms (operations) 21 0% 0 17 0

Power Lines 70 33% 23

Pit 30 (operations) 20 90% 18

Tank Farms (barrier const.)

Pit 30 (barrier)

McGee (barrier)

Vernita (barrier)

____^Total 111 41 17

Ex Situ Intermediate Separations

Retrieval Annexes 3 0% 0 0.4 0

Pit 30 (retrieval annexes) 1 90% 1

Vit Plant 88 67% 59 7 0

LAW Vaults 13 0

Pit 30 (treatment facilities) 25 90% 23

Pnnr 1 LANDUSE.XI.S Sher,il



Land Use/Habitat Numbers

Alternative Location Remediation

Temporary

Remediation

Temporary

Remediation

Shrub-Steppe

Remediation

Permanent

Remediation

Permenant

Remediation

Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Tank Farms 17

Pit 30 (post rem)

McGee 0

Vernita 0

Total 117 83 37

Ex Situ No Separations

Retrieval Annexes 3 0% 0 0.4 0

Pit30 (ret annexes) 1 90% 1 0

Vit Plant 143 67% 96 2

LAW Vaults 0

Pit 30 (treatment facilities)

Tank Farms

7 90% 6
17 0

Pit 30 (post rem)

McGee

Vernita

Total 154 103 19

Ex Situ Extensive Separations

,,,, Page 2 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Retrieval Annexes 3 0% 0 0.4

Pit30 (ret annexes) 1 90% 1

Vit Plant 85 67% 57 7

LAW Vaults 10

Pit 30 (treatment facilities) 16 90% 14

Tank Farms 0 17

Pit 30 (post rem) 0

McGee

Vernita

Total 105 72 34

Ex Situ/In Situ Combination

Retrieval Annexes 2 0% 0 0.2

Pit30 (ret annexes) 1 • 90% 1

Vit Plant 85 67% 57 7

LAW Vaults 7

Pit 30 (treatment facilities) 18 90% 16

Tank Farms 0 17

Pit 30 (post rem) 0

McGee

Vernita

Total 106 74 31

Phased Implementation (Phasel)

Retrieval Annexes 0

Vit Plant 32 20

Pit 30 1 1

Tank Farms 0

Total 33 21 0

Phased Imp. Total Alternative

Retrieval Annexes 3 0.4 1

,,,.,, ,,,G Page 3 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Pit30 (ret annexes) 1 90% 0.9

Vit Plant 88 67% 58.96 7

LAW Vaults 13

Pit 30 (treatment facilities) 22 90% 19.8

Tank Farms 17

Pit 30 (post rem)

McGee

Vernita

Phase 1 Vit Plant 3

Total 147 79.66 40

Capsules No Action
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

WESF 0 0.6 0

Capsules On-Site Disposal

Dry-Well Facility 4 1.5 1.8

Capsules Overpack and Ship

Vit Site 2 0%

Capsules Vitrify with Tank Waste

Vit Site 1 0%

All Capsule Alternatives
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent

Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares

17

17

17 0

0

20 0 0 8

14 0.9 13 0.9

16 0.75 12

21 0.8 17

71 42 8 0

0

20 0 0 8 0 0

14 0.9 13 0.9

16 0.75 12 0.75

21 0.8 17 0.8

71 42 8 0

4 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent

Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares

24 0 0 8 0

50 0.9 45

25 0.75 19

31 0.8 25

130 89 12 0

20 0 0 8 0

39 0.9 35

16 0.75 12

21 0.8 17

96 64 8 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent

Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares

4 0

24 0 0 8 0

51 0.9 46

25 0.75 19

31 0.8 25

131 90 12 0

2 0

22 0 0 8 0

29 0.9 26

21 0.75 16

26 0.8 21

98 63 10 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent
Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.
hectares Shrub-Steppe hectares hectares shrub-steppe hectares

4

24 0 0 8

50 0.9 45

25 0.75 19

31 0.8 25

130 89 12 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent

Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares
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Stein, David

From: Stein, David
To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs. :These
corrections were noted In the engineering calculations dated 2/20/96, but were never transferred to the final cost
tables until now. The operating costs corrections are also presented here for your comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

Interrnediate Separations $5,577 $5,509

No Separations(Vitrification) $23,273 $22,742

No Separations(Calcination) $8,182 $7,548

EXSitu/InSitu Combination $2,672 $2,638

TABLE 2

ALTERNATIVE TOTAL COST(WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

Intermediate Separations $37,818 $30,399 -- $40,552

No Separations(V•drification) $252,669 $69,475 - $252,669

No Separations(Calcination) $85,815 $38,789 - $86,141

EXSitu/tnSitu Combination $25,526 $22,990 -$27,913

TABLE 3

ALTERNATIVE COST EXCLUDING REPOSITORY FEE
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

Intermediate Separations $25,798 $23,775 - $29,741

No Separations(Vitrification) $41,209 $25,560 - $43,559

No Separations(Calcination) $26,015 $22,157 -- $28,708

ExSitu/InSitu Combination $19,516 $17,956 - $22,407

These changes should bring the alternatives up to date. Let me know if I can do anything else.
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Stein, David

From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 199610:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank

characterization costs ($903 million for InSftu Fill & Cap and InSitu Vitrification and 60% of $903 or $542 million

for InSftu/ExSitu Combo):

ALTERNATIVE TARGET VALUE 95% CONFIDENCE RANGE
(millions) (millions)

InSitu Fill & Cap $7,884 $6,972 -.58,815

InSitu V'rtrification 516,f78 $16,185 - $23,840

InSRu/ExSitu Combo $25,560 $22,996 - $27,947
with Repository Fee
@ $360,000 per
canister(56,010 million)

1nSitu/ExSitu Combo $19,550 $17,968 - $22,441
without Repository Fee

1nS8u/ExSitu Combo $24,550 $22,466 - $27,151
with Repository Fee
Q $5,000 million( Feb 96)

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there was no
double counting when compared to the Westinghouse Data Packages. The Repository Fee included a cost for
an outer barrier for the HLW package in which it is placed before insertion into the vault. This outer banier is
either in addition to the MPC or replaces the MPC, I cannot determine which.
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(^7
Steiri, David P11 M".R

From: Stein, David
To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Uncertainty'
Date: Wednesday, March 13, 199612:51PM

Following are Hanford TWEIS Alternatives Cost Uncertainty Tables with and without Repository Fee (fee has
been calculated using $360,000 per canister per latest directive):

TABLE 1

ALTERNATIVE

Intermediate Separations

No Separatioris (Vitrification)

No Separations (Calcination)

Extensive Separations .

ExSitu/InSitu Combination

Phased Implementation

Junior Combo

TOTAL ALTERNATIVE COST(WITH REPOSITORY FEE)
TARGET VALUE 95% CONFIDENCE RANGE

(millions) (millions)
$37,886 $30,465 - $40,598

$253,200

$86,449

$28,544

$25,018

$38,728

$19,461

$69,971 - $253,200

$39,406 - $86,548

$27,477 - $36,471

$22,691 - $27,197

$31,843 - $41,756

$18,512 - $22,053

wvre: rvr rnuaz anemanves, reposnory tee is so high that it dominates the cost uncertainty. I would recommend
that the repository fee be considered as a separate item with no range included and just
a note as to how it was calculated; e.g. $360,000 charge per canister.

TABLE 2

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)

No Separations (Calcination)

Extensive Separations

ExSituRnSitu Combination

Phased Implementation

Junior Combo

ALTERNATIVE REMEDIATION COST(EXCLUDES REP FEE)
TARGET VALUE 95% CONFIDENCE RANGE
(millions) (million)
$25,866 $23,818 - $29,808

$41,740 $25,628 - $44,074

$26,649 $22,276 - $29,269

$27,979 $26,580 - $35,476

$19,008 $17,742 - $21;774

$26,708

$16,331

$25,000 - $31,109

$15,089 - $18,633

I will send copies of the model output by Fed Ex this afternoon. Give me a call if you have any questions.
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Henderson, Colin

From:.... . . . Stein, David
To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs.
These corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to
the final cost tables until now. The operating costs corrections are also presented here for your
comparison.

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

Intermediate Separations $5,577 $5,509

No Separations(Vitrification) $'23,273 $22,742

No Separations(Calcination)

ExSitu/InSitu Combination

$8,182

$ 2, 672

67,548

$2,638

- A L

ALTERNATIVE TOTAL COST(WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) ( MILLIONS)

Intermediate Separations $37,818 $30,399 ---- - $40,552

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

$252,669

$85,815

$25,526

$69,475 ----- $252,669

. $38,7897---- $86,141

$22,990 ---- - $27,913

TABLE

ALTERNATIVE COST EXCLUDING REPOSITORY FEE
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIO NS) (MILLIONS)

Intermediate Separations $25,798 $23,775 --- $29,741

No Separations(Vitrification) $41,209 $25,560 --- $43,559

No Separations(Calcination) $26,015 $22,157 --- $28,708

ExSitu/InSitu Combination $19,516 $17,956 --- $22,407

ese changes s ou bring the alternatives up to date. et me know rf I can do anytfiing else.
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs ( $903 million for InSitu Fill & Cap and InSitu Vitrification and 60% of $903.or $542
million for InSitu/ExSitu Combo):

ALTERNATIVE TARGET VALUE
(millions)

95% CONFIDENCE RANGE
( millions)

InSitu Fill & Cap

InSitu Vitrification

/InSitu/ExSitu Combo $25,560
ii with Repository Fee

@ $360,000 per
,.canister($6,010 million)

InSitu/ExSitu Combo $19,550
without Repository Fee

InSitu/ExSitu Combo $24,550
with Repository Fee
@ $5,000 million( Feb 96)

$7,884

$16,r

$6,972 --- $8,815

$16,185 -- $23,840

$22,996 --- $27,947

$17,968 --- $22,441

$22,466 --- $27,151

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there
was no double counting when compared to the Westinghouse Data Packages. The Repository Fee included
a cost for an outer barrier for the HLW package in which it is placed before insertion into the vault. This
outer barrier is either in addition to the MPC or replaces the MPC, I cannot determine which.
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: Capsule Alternatives Cost Revision(Repository Fee Change)
Date: Monday, March 18, 1996 1:54PM .':

Incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the
Capsule Alternatives:

CAPSULE ALTERNATIVES
OVERPACK AND SHIP VITRIFY WITH TANK WASTE
(millions) (millions)

Current Operations

R&D

Capital

Operating

M&M

D&D

Repository, Fee

Total

$377

$14

$32

$34

$6

$144

$607

$315

$5

$36-

$46

$1

$6

$232

$641
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IJ.-
l:.te^r^_e Se^a.^tioes

^lssut'..pt:of3: I 1

L. HLW;ISU M-+s:e oxiCe IaaGig batis w be 20 ^t :wss=.oxihf (exe:uCieg:Ya20 and Si02)

2. Usi.^.g the WF'C ec3ineerir.g catn pxka3c r._=iai b3l!r.ce ca^.^_fae the wuse oxid<loaGing

aM aGju: nuss ot _".e y!ass proC_•rd to schievc s 30 ^n T. wsste ox![e leading 1 ' I ! !

sodi oxide IoaCing baw u co be 15wc:3. L4W g!ys urs i i I

I I i i

!
lnputSvam LAW HLW I t 14LW;pction

(STZ.>M t! =071 :77i ! 3I41 344!

sotiCs liqui@ { F2tT GLASS I F3tT IGLASS

Volumc kilo-litcts I

S ifu: Gnvity
Csand3a.(NfCi) 5.28E+001 6.28e'+01I +.93E-0i1 6.74E+01 I 0.990011731

Srand Y. (NCq
Tc. (^lCi)
Mn, (bIC)

1.05E+02j
5.59E-031
931E-011

2.10E+00!
2.6IE-031
8.61E-031

I I.90E+001
2.59E-021
8.60E-031

I
I

1.05E+0?1
5.91E-031
9.329-021

0.98039?157
0.184745233
0.917944268

tlp. (^lCl I 9.39E-031 1.03E-051 1.03E-05! j I 9.29E-051 0.900193793

Pu-3i9. (^ICq 2.i7E-0?I 1.67E-031 I.67E-031 I .i7E-0?I- 0.936670459

Pu-240. (MC)l 6.25E-031 4. 13E-041 1.14E-041 I 6.38E-03! 0.93815357

Pu-261.(Y(Cl) 7.34E-021 1?9E-031 1.48E-031 I 7.3iE-031 0.980104153

Total TRU. (MCi) '-.OOE-0ll l?'E-021 I.2E-0?I 2.00E-0{I I 0.9=507069

Totnl SICi l.l 1E+021 6."AE+OII '-.i3E+001 L7iE+021 (. 0.98351336

ToL1A(assFlcw('MT) 1.94E+041 7.10E+051 1 2.81E+051 3.87E+05 1J6E+041 2.5tE+O41

Total Cr. ( MT) I 1.32E+021 5.15E+011 ; I l.uE+0.1 1 3.96E+011

Tota! Na. (.%iT) I 1.21E+031 631E+041 I 7.18E+041 I ?.33E+031

Ton! Si. (%vIT) 5.2iE+021 5.65'e+00 1.07E+051 l.07E+05 ^ 5.29E+031 3. 33E+03

Tomt P. (MT) 7.80E+0?I 8 s2e+021 1.35E+031 2.72E+02r

Toml iY02-. DIlT) 7.38E+011 9.51E+031

Tonl N03-. (NlT) 1.03E+031 1.06E+051
AG+ 1.38E+001 3.28E-0ll I I
AG20 I I 332E-011 t-3E+001

AL+3 1 2.37E+031 I
At103 I ? L32E#Psl I.94E+04 L%^E+031

nL(oHK- i.s3E+031
1

! 1
AM+l 2.nE-01_I 2s1E-031 ! I I I

AhP_O3 I I I 2.76E-03 I 3.03E-02

AS+S 4.98'e-0I 7.70E-011 I 1

ASSOS ( 1.18E+001 I 7.66E-011

3+3 9.9=E-0I 5.19E-0I1 I
I

B203 1 . I 1.67E+001 1.75E+051 1.76E+031

BA+2 I 3.09E+001 7.91E-01 I I

Bao I 1 S.SIE-0t I 3.45E+001
5E+2 I 7.61E-031 8.19E-02I I I I
BEO I 2^7s0f 2.16E-0'zl
BI+3 1.96E+021 6.76E+011 1I
BL''03 I I 732E+0t1 2.19E+021

C14 4sE-04I . 7 s3E-0a!
CA+z 1.33E+02! 1.67E+011 I I
CAP+CRIP1iie 1 2.70E+031 1 I 1

CAO I I I 3.87E+041 3.57E+041 I.89E+021

CD+2
CO
CE+3

1 7.93 E+001
I

2.35E+0211

2•09 E+oo I
I

2.37E+001
3a8E+a01

1
9•06E+o0

I

CO3E2 - I 2.79E+001 2.76E+021 I

CL- I 319E+001 3.IIE+0?; 1

Cu
co 1 I
Coz 1 I
C03-2 2.=5E+0?! 3.37E+031 I '

CR+3 1.32E^0?1 ! '
CR?03 ! I ' ?.11E+02i 5.79E+011

CR(OH)t- I ! I.19E+0?! !

CS+ 1 9.2SE•0?1 8.19E-0(i I '

CS?O I 6.33'e.03! I 9S8E-01! '

CU+2 i 7.46e411 l-.TE-011 !
CVO i '_.21E-01i I 1 9.3sE-0ll

!27/96 10:49 .LM Paga I Inrsmediaze Scpantions



!sa^ctite Sqanccrs

cusa:
F- 5.9iE+Oll l.12E+031 I I ! ' f !

F2 i f I
FS+3 1.63E+0'!1 l.'^"c=0tl ' !
F5703 I ! 3.06E+Oll I I.:(E=03:

H? I
H20 I 5.07E+031
t^S I 1 I 1 I
HO I I
HO+2 9.00E-031 9.49E-01

f- I 2.ME+011 S d6E+02) ! !I

L^
t<+ I 2.10E+011 2.19E-0II
ICO I1 '-.63^e-011 1 2.53E+011

KEROSENE 1
LA+3 2.10E+01I 2.19E.011 I I I 1 .I -

Li203 1 1 1 I I 3.38E-011 2.-t6E+011 !

. Ll+ f 2.+62421 5.77^c-03! ( Ii

C120 1.2aE-0? I 5.00E+021 0- 1 i

MG+2 I I.10E+011 9.63E-011

MGO t.60E+001 I 1.88E+01i

NtN02 1 2.09E+021 2.17E+01 2.16E+011 I 2.09E+021

H0+6 8.01E-011 4•87E+001 1 I 1
M003. 1 1 7?9E+001 1I 1.22E+00 !

N2 I I I
Np+ 1 7.77E+01- 6.3IE+04 !

NA?O I I I 9.68E+0a! .I 3.14E+03! !

NH3 1
N1+3 6.57E+001 4.07E+001 '
N12FECY6 5.00E+021 !
N1203 1 1 5.7?E+001 9.27E+001

NIO 1 1 I.50Em :27E+021
No I
N02
N02- I 7.38E+011 9S4E+031 1
1*403- I 1.03E+031 I.06'c+051 ! ! 1
NP+4 132E-0I 1.46E-02
NP02 1.66E-021 I.50E-011

a2
OH- 5.00E+031 6.44E+03 I ! I
PB+a 32sE+001 1.96E+00 !
P802 I 216E+03 ) 3.79E+001

P06-3 239E+031 2J8E+03
P205 I 3.09E+031 I 622+0-1

P20J:2sW I 531E-0q ! !
PU+< +_17E-01 2.88E-02 I
PU02 316E-021 4.8=E-0I1

s 1
Sl+4 1 7,90E+01 5.65E+001 ! I !
5102 I. 2-'9E+051 2-,9E+051 1.13E+041 115'c+041

S02 I
S04-2 3.97E+011 101E+03 ! I

SR+2 3.64E+011 3.75'v01 I '
SRO - - +.00E-011 I 4-9E+011

7C02 I I 1
Tcos- I 5.68E-011 2.5+=+001 1 I
TC'^O7 I ( 239E+00 ! - S.s5E-01

TOC I 1.16'e+021 I.42E+03 1 (
U02+2 I 138E+031 832E+011 I -
I303 I I 9.0? E+01 ! 1.67 E+031

V+5 1 1.88E-011 610E-02! I

V205 1.IIE-0II I 335E.011

W+6 I 7?7E-011
W02 2.91E-051 I 4.11E-011
W03 I 9P0E-0Il 2.06'v.031 I

ZN+2 1 9.45E-0I 339E+001 I I 1
7+Y0 I I +.=6E+001 I 1.19E+001
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!1:.^.edii Sepxnticns

z2+a I 2.,-,=+02: a.-3E-0Il p

7-R02 6.=9`c-0II ! 6.SOE+0=1

Z202:262 409E+021 3.15E+011 t

I I !'• 1 I
Wc D,., o-.ee.e, a,.h^ 1 I 1

Mau L.lw wiste oxida 1 I 1065=4.73021 I

LAW waste loading (^ste oxide) 1 ! I 28.°•1

L?.W wafte loading (sodium oxide) I 25.:1

Mass HLW wast<oxides . I I 7.26'e:+03!

HLW vnste loading (^te oxideA ! 299.1

+

Fu,w
t ! ! ! ! !

OMrs aled' I !
Blendingfactor 1 ll 1'31 16 1 2t 3.5I

Mau of glus required to achie.e 25% wo loading. MT 1 36393.13581 45366.419751 54+39.7037 1 71586.27161 12703.97531

additional frit requircd (equals inereased glass) MT 1.1?E+041 2.03E+041 2.93E+04 4.75E+6s1 I.0_'E+051

total (rit required.:ViT I 2.48E+Nl 3.39E+011 4,29E+C4 6.11 E+031 1.I6'e+051
! } 1

g!au dentitY (MT/mi) 2.63
(

a0tt acking Gaztion 0.7 1(l.AW only) ! !

Wauevolume(mi) I t
!

1.38E+041 I.72E+ 2.07E+04 2.76E+0s1 4.83E+041

Gnistei Volume (m'J) 0.62

Yumber o(Canisters (lx) I

1

I =23E+04! 2.78E+041 3.34E+04 4a5E+041 7.79E+001

Nu. c(Canuten IHNtPC 4 1 I

NumberofHMPCs 5.56E+031 6.96E+031 8.35E+03 I.11E+041 1.95'e+041

Yumber of trips @ 10 HMPCa Itrio I I ^ 5561 6961 8351 11131 1948

1 1 I. !
GL <e (er•nulat7ore I I

(ref Ext. Sep Data Pfg.) luccptzble range ll 1.251 131 21 331

I I I
3102 42to57wtR 60.079. 64.68R1 67.739. 7159% 76.52R

$203 5m20wt9. 8.82R 9.63.°.I 10.179. 10.84% 11.717.1

NaA 5 to 30 wt 9. 8.659. 6.929.1 5.779. 4.33%. 2.479. I

Li20 I to 7^.t % 232% 2.75.1 2.91%I 3.I0% 335R I

Fc:03 1 2 to 15 w-t % 3.33%I 0.00R 0.00.: 0.009. 0.00%f

GO <or- IOat% ( 0.529. 0.429. 0.35% 0.26% 0.15%I

Mg0 <or-8wt.°. 0.05%I 0.04% 11 0.03RI 0. 0.019.1

eU203 < or - 15 we T. 4.779.1 3.819 3.18% 2.38% 1.36%

Zr02 ! <or-13wt% 1.909.1 1329.1 127% 0.95%1 0.54.°.1

Ce203 < or - 0.5 we % 0.16f.1 0.13R1 0.119.1 0.08%1 0.059.1 •

T_OS < or - 3 we % 1.71%1 1.379.1 1.t49.1 0.869.1 0.4991

S03 <or-03u•t%
1

N[ W FxfRtv Shtne_ f

Sahdule 1 14 yrs I I 1
ity MT day - -01 I I

I I
Ovmlleffieietry.% 36R 44% 53R 719.1 124R

Required apuity MT/day (assumlag 14 yrs ops. 609. OE) 1 11.841 14.901 17.761 23.671 41.43 1

ired ' duruiaa Yrs (assumia8 20 MT/dxy. 60% OE) I 10.361 12.431 16371 29.001

I 1
7T:'.^nr¢os9eeJm.eln4 I
Mass of glass requfri$to achieve I59. Yro loading MT }.8tE+0e1

I
6.05E+04 7.26E+041

I
9.68E+04) 1.69E+051

Volume (m'3) ! '
Yumber o(Canisten (lx) I

1.84E+041
2.97E+04)

230E+041 2.76E+Oil
3.71E+041 4e5E+061

3.68E+Oa!
5.94E+041

6.=tE+041
l.O+E+OS! I

I 1
I . I I

^. . ^d^o,ea;
^tass of glau requireE to achieve 40R w loading :.fC 1.81E+041 217E+Oe1 2.7?E+04 3.63E+041 6.35E-04!

Volume(m 3) I
Numher of Canistcn (Ix) I

6.90E+O11
1.11E+041

8.62E+03;

1.39E+041

1.03E+041

1.67E+041

1.38E+OSl

2.23E+041

?.11E+OSl

3.90E+4'+

t
I !

I,ASV
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i--)
f:te..-.r''^•- S^,a.siors

i 1
lt vr !• wd' ^m aide load%ne t I '.I ' ! ! '

3leadiag fac'•or !

>lau of g!us roGuited CO shieve li% ao Ioading. }lT

add'uion4 (tit roquired (eGtuls !:rc:.xd glss) }IT I

! !f

6.+5E+051

3.64E+05i

• 1:351

`8.0Te+051

5.36'e+051

lSi

9.63E+OSi

6.37E+051

21

I.299E+06i

l.O1E+061

3.51 I

-.-6+061

1.98E+0c1

total trit -r-qu I I ! 6.-5'+051 18.07E+05i 9.68E+051 l._9E+051 3?6'e+Obf

I 1 i
glsssdensity(Ndm'3) ! 2.63i ! I !I

!cull<t king iraction ! 0.71 I I

! I I
Waste volume (mi) ( 3.5IE+051 <-38E+051 36E+051 7.OIE+051 1.23E+061

! ! I t
Number of 5300 m7 vattm 661 ^ 991 1321 23l! !

!
L4W faeilitysizing -I I- I

Schedule. years I•tl I !

Caouity MT/day. 3001 ! 1 I
! I

Ovcrallc!<ciency.,: 1 63.:i

uited uity ^ T/day (assuming l1 ya ops. 60: OE) 2I0.481

Ileguired operati ng duruion yrs (msuming 200 MTfday. 60R OE) 14.731

79.:1
263.10)
18.421

955.1
3t3.72
22.101

I26.°.I
320.961
29 .471

2219.!
736.681 !
31.571

I I I ! - I
g ! I I

Blending factol.• =.^:"t^+ 1
hlnv of gUss required to achieve 10 q;l S^

1.

tl
I 9680C011

I
I oood-1

I
1
I

31
19360001

I

3.51
33880001

Wmte volume. rn'7 t 5^80I.I931G 7x51•Y l051602.391 l&0304.1831 1

Number of 5.300 m'3 vaults 1 991 { ^-4 l98! 3471

1 1 t •
^:sx^V;- s:,el(i;de 12di<e I I •

^
(

Blending factor -'='I

Mau of glau required to nchivc 25 wt .4 YiO I
!

wau<vomme I
Number of 5.300 m'3 vnulrs

q

3872001 ti 000

! !

12IO320.a78110}

<01 SD

21
774:001

I
120^0•9561

791

3.5

1355200!

736L1.673 1
1391 I
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i^d
t:.re-et:u: Sqa:atsons

I I ! t
1 c .. e ^ ^od ium ovidele+drn 1 I A
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F.13 Backup for.Table 9-19

Resource Rwuirements

Tzbl'e F-37 gives the consurable resource requirements for the Tri-Pary Agrwm:nt

zternative data packmge. Where Dossible jhe information for resource usage was i2Cen from
the material balances in Apoendf.; A. Fxcepdons are ion exchange media, decon chemicais,

glycolic acid, raw and sanitary water, and elertriciry. How these values were obtained is
d-nned in the Table 9iootnotes or backup. The raw tnzterial prices were taken from the
"Chemical -Marketin, Reporter" or i-,om the Facility Conftguration Study.

Table F-38 gives the miscellaneous resource requirements for the Tri-Party Agreement
alternative data oaclca;e. . All of the costs for the items were Wken from the Facility
Connguration Study except for solid waste. This value is based unon•cngineetin^ judgement.
The tocat cost for the LLW vaults in Table F-38 is a total cost which includes staf;ing ior
consuuction is well as consumable resources.

'•, ; ..

F-99



ki

Table 17-37. Operating Cost for Consumablcs. •
fi ^ b .

ry'.t e E

Prit

..

^^

Megagram

^••TS'

^'3^ >

$3,860

-

E

3 k $'R

52

^t ^z ^!

$200,720

kSP4 ^ 'b'

$0

>

l^^
52

xs fr'

$200,720

Flocculcttt Mcgugrnm $100 85 $8,500 $0 85 $11,5(X)

lon I3xchangc Cubic
Meter

$11,000 224 $2,464,000 $0 224 $2,464,0(X)

Na;N02 Mcgagnun $210 54 51 1,340 $0 54 $11.3,10

Sulfur Megagrntn $370 127,000 $46,990,000 $0 127,000 $46,990,000

UCPll' Mcgagrnm $150 3,360 $504,000 $0 3,360 $504,000

C111)" Megngrnm $150 3,360 $504,000 $0 3,360 $504,000

Nn011 Mcgagrnm $250 26,200 $6,550,000 $0 26,200 $6,550,0(K)

1•1 N03 Megagram $160 41190 $670,400 $0 4,190 $670,400:

NH3 Mcgngratn $350 8,480 $2,968,000 277 $96,950 8,757 $3,064,950

Decon
Chemieals

Megngr;;ni $401 2,114 $847,714 3,171 $1,271,571 5,285 $2,119,285

Kerosene Mcgngrant $150 57,800 $8,670,000 $0 57,800 $8,670,(XX)

5i02, Mcgngrtnt $40 229,000 $9,160,600 11,300 $452,000 240,300 $9,612,000

A1203 McBngratn $500 13,200 $6,690,000 $0 13,200 b6,600,(Xx)

CnU Mcgngrnm ^60 38,700 • $2;122,000 $0 38,700 52,322,000

i
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Table P-37. Operating Cost for Consumables.

^
a .J^A t 1

'
• s

^
^ ^t_ y

M^t lut f rtl ^ 7 {
Y^{"v£f`«cwaxfAt!S^^^N^

I ^!5
^1 ^̂j

^Y^' ^Wk3^^

...

iY^No

..

.

B203 Megngrnrn $1,000 $0 1,750 $1,,750,000 1,750 $1,750,OOU

L120 Megagram $5,000 $0 500 $2,500,006 5U0 $2,5W,OW

Olycolic Acid Megagram $1,740 $0 3,500 $6,090,000 3,500 bG,(K)U,UW

Sniiitnry Wnter Citbic $0.03 797,000 $23,910 303,000 $9,090, 1,100,000 $33,OW
Meter

.Iii11Y.Wnlcr Cubic $0.03 91878,900 $296,367 •1,121,100 $33,633 11,000,000 $33U^,U(X,
Meter

Steam Megagrnm $5 $0 $0 $0

^j!,^lticijy Megawatt- $30 5,310,000 159;300,000 3,690,000 $110,700;QOQ 9,000,000 $270,000 000
Hours

,

Subtotal $248,090,951 $122,903,244 $370,994 195,

Notes:

`Ulcyclulx ntadic^^e
CycInhentndlene

1-1Lw = high-level waste

LLW = loiv-lcvcl waste



• Table F-38. Other Oper:Uing Costs.

^

Solid
Waste

^.^'.

Cubic
Meter

$1,000 1,()00 $ 1,000,()v0 1,000 $1,000,0(0 2,000 $2,OOO,tX)0

L?quipmcnt Per Year 14 year $18,000,000 5252,000,000 $5,000,000 $70,000,000 $322,000,000

Vuulls,l Per $5,000,000 45 $225,000,000 45 $225,000,000

Cuiistcrs• Per $10,000 6,820 $68,200,000 6,820 $68,200,000

Containers Per $25,000 • 1,705• $42,625,000 1705 $42,625,000

Casks Per $60,000 1,705, $102,300,000 1705 $102,300,000

P;1ds Per $26,000,000 1 $26,000,000 1 $26,000,000

Subtotal $478,000,000 $310,125,tX)U $788,125,Ut)U

"t'otnl From '1'ablc P-37 $248,090,951 $122,903,244 $370,994, l95

Grand '1'otal $726,090,951 $433,028,2Ah $1,159,119,195

Grand 'i'otnl Minus Pquipmcnt $474,090,951 $363,028,244 $837,119,195

Note:
1•tLW = high-level waste
LLW = low-level waste
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l

Backun to Table 6-20. Operatin.g. Costs.

..., ..
-

^:^

$.^ ^^)5, ^ ^K`C ^`Y`

1 ^d d t 3 ,^^

Y { atet•^'^ '^ x

2 fv?'C1^'i^ Ti0.^^N

rn'^ ^^4^FjfaSFn^
55dki

4&yc >

^+'\ ^ ^ ad,

^^ }.̂ .i,

h ^tuts^oS1tL3 k
^

^^L`f^^)ll.ti

iC. "^ +K
( ap^,(.^

N

`
^a1r^

ltiMG4^^ .f?•
? YaCktxQC95<+'K^i' ^"}x>^^

^
^^,^

• (̂^^^^

^v

m`^"a ? @^^'^^

J

«!d?^'"^'^^^'^ 'd

E, ' 31r1GLG Q`k
I'^?°,x ac^EO '<^37'..x.

.° .,A x.. .r^xy#in

Decon Chemicals

.a.^, x

Mega^ram

.v it

5401 2,114' S848,040

Solid Waste Cubic Meter 51,000 - 1,000 51,000,000

Kerosene Megagram S150 52,100 $7,815;000

Ammonia • Megagram S350 8,570 52,999,500

Process Water Cubic Meter S0.03 972,907. . 529,187

Si0. Megagram $40 204,000 $8,160,000.

A1,0; Megagram S500 10,000 55,000,000

C
.
aO Megagram S60 35,500 $2,130,000

g,0 Megagram $1,000 SOy

Li,O Megagram $5,000 SO

527,981,727

$1,998,695

Sanitary Water Cubic Meter $0.03 949,390 528,482

Raw Water Cubic Meter 50.03 3,605,940 5108,178 .

Steam Megagram S5 SO

Electricity Megawatt Hours S30 4,690,000 $140,700,000

5140,836,660

$10,059,761

B-18
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Table 6-17. Process Module: Overall Cost. (1995 Dollars).

y. Z'Y a a '^'^'i}^..•^''YSo^ttl Aa^x,r` ^^\ a
.......,' '?oc...h . ..w^.,s°''•.,'4,^'3<. ,,.. .^..,,^a.<''R`C`.^..'lKF,^g^$. :A::.S

dO ^i' :
. ' ^.^y. x.

Dt4@^ lQJ^ax-at:On^ wi.a,aw..,..
. ♦ tit:^. ,.'°` .,. ..: . ^ve • j'•,. . :... .., . .... ..

Pumpin;/siuicin; I... '

Hydraulic retrieval

Slud.-e wash . 0

Cesium removal 0

Other radionuclide removal . 0

Low-level, waste vitrification 0

Low-tedel waste disposal 0

High-level waste vitrification S7.30E9

High-level waste disposal fee 51.29E10

Emptied sin;le-shell tank closure

Emptied double-shell tank closure

Total 52.02E10

Votes:

*Outside the scope of this document.

For additional backup information. see Appendix B.
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Table 6-18, Overall Cost Component (1995 Dollars).
«<Hdy .^::"<e^'^^„Ŝ ^^.'- a' -t:,^^^re^e.x:as•^. ^.4 ,r^^ s.'^t"a^^

^ ` ..:.4 ^^^.`.iM^hM.W^^^^..^6.^ .'a^^.^,d1Y^C^C^^a^• r. ^...^^k

Capital

'"4,^^ ^^^tl ŷ ^a^F'dl.''OR gz
^.^i+4.^•^.^D^^^w^.^.S::S^^< .^v.`^'^^,^v.4aN".^^...w..^^^

52.61E9'

Operating 51.63E102

Monitoring and maintenance 55.01E7'

Decontamination and decommissioning S9.77E8°

Research and development 52.80E83

Total S2.02E106

Notes:

'Total capital cost includes 40 percent contingency. Contingency is excluded from operating monitoring

and maintenance, decontamination and decommissioning, research and development cost, and high-level

waste disposal. .

'Total operating cost is calculated at annual operating cost (see Table 6-20). Operating costs include

startup and actual hot operations.

ribtal monitoring and maintenance cost is calculated in footnote I of Table 6-20. Monitoring and
maintenance is for the HLW canisters stored onsite.

'Total decontamination and decommissioning cost is calculated as the sum of 30 percent of the apital

cost plus three years of annual operating labor cost (Boomer et a!.). Decontamination and

decommissioning is defined as the extombment of the radioactively contaminated facilities located in the

200 East Area.

'Based on the research and development costs associated with the low-level waste Vitrification Facility

(Boomer et al. 1994). Although high-level waste research and dev,elopment costs are lower

($250,000,000), it is assumed that unknowns associated with no separations and the large equipment size

will require additional testing.

°Cosu associated with routine tank farm operations, estimated at 54,070 million (1995 dollars) are not
included in these totals. In addition, costs associated with TWRS program management,
characterization, tank farni upgrades. SST saltwell pumping, and tank farm safety issues resolution are
not included.

For additional backup information, see Appendix B.

Boomer, K. D. and J. M. Colby, T. W. Crawford, J. S. Garfield, J. D. Galbraith,
C. E. Golberg, C. E. Leach, D. E. Mitchell, F. D. Nankani, B. J. Slaathaug, L. M. Swanson,

T. L. Waldo and C. M. Winkler, 1994, Tank Waste Remediatlott System Faciliry Configuration Study,

WHC-SD-WM-ES-295. Rev. 0. Westinghouse Hanford Company, Richland, Washington.
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Table 6-19:. Capiral. Cosi Coinponent (1995 Dollars).

YA.,SEy.k
^^.aplta.i^CQ$tk`.i:Q1Si^jy!^^ AC^7^t$„^,>t"

T^^vfv.Y ^
^Q Se^.^s^at'1L^'Z^ra.c

Labor. '. I S 1;07E9'

Materials and supplies S4:61E8!

Equiptrient ° S818E8t

ILocal purchases :,: .. S2:61E8'-

Total 52.61E9

iYotes: .

'See cost estimate in Appendix D. .

=Assumed to be 18 percent of total materials and supplies and equipment purchases, based on

Westinghouse Hanford Company 1994 procurement.
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Table 6-20. Operating Cost Component (1995 Dollars).

7rVUGaGttn C(1J i.^In^1rtetlt^' s`ta.w^xk
in3,s^P?..^(it^;9.n...>A0KtS4.^^"9..k...w.c`y^t^.?;.FFro.`+C'...y.^K .v.^.a•.%^>TA

S

^°'
«.a^.VajAa'i'^^^IQ'#Zp^ta t^fl$q,Ft,v ^.;y^ <y'

w ^ .AFb b^4#:1w..?tcL'5e..E."hi.<FT.... .

Labor S1.18E9t

Materials and supplies S1.40E82

High-level waste casks/canisters S1.82E93

Equipment 52.10E8°

High-level waste disposal fee S1.29E105

Total 51.63E10

Notes:

'From Table 6-3 Operational Personnel

(227E)(5130,000/yr)(14 yr operations + 2 year startup + 1.5 yr decontamination and
decommissioning)

(53 NE)(560,000/yr)(14 yr operations + 2 year startup + 1.5 yr decontamination and
decommissionin;)

(338 BU)(590.000/yr)(14 yr operations + 2 year startup + 1.5 yr D&D)

Total = $1.13E9

From Table 6-14 Monitoring and Maintenance Personnel

(1 E)(5130,000/yr)(60 yr)

(I NE)(560.000/yr)(60 yr)

(8 BU)(590,000/yr)(60 yr)

Total = S5.46E7

Grand Total = S1.18E9

'Includes cold chemicals and utilitie.c at S10 million/year for 14 years ( 189e assumed to be purchased
locally).

'Based on total cost requirement of 21.400 SS unshielded canisters and 21.400 concrete interim shielding
casks. Canister/cask cost is from facility configuration study which assumes 565k for each cask and 52!jk
for each canister.

'Based on replacement of melter at S15 million/year for 14 years ( 189o assumed to be purchased locally).
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Table 6-20. Operapng Cost Component (1995 Dollars).

votes (Continued): _. _...._ .. _.:.

_ •
s'I'able D-8 (TRW 1995) estimates the repository fee for the No Separations Altemative (Case 7-5SC)
would be 58,800 million higher than the estimated repository fee for Case IC. using the TRW Total
System Life Cycle Cost model developed for the Office of Civilian Radioactive Waste Management. Per
informal cottmtunications with Mr. Don Nitti of TRW on May 31. 1995, Haaford's repository fee for
case IC is estimated as follows:

Two repository case total life c,vcle cost = S48?94 billion

Defense program share = 15.7%

H,anford's share based on ratio of number
of Hanford waste packages (2,465) to total
defense program waste packages (4,588),
from Table 2-4 (TRW 1995) = 53.7%

Hanford's share of Case IC:
(548.294 billion x 0.157 x 0.537) = 54.072 billion

TRW, 1995, Assessment of Pre-Closure Svstem Cost and Health and Safety Grrpacts of
Hanford High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System,
A0C000000-017I7-S707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.

^
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Table 6-21. Overall Schedule (Calendar Year Start/Comoledon Date).

R kf ^ s b:ts.r.`r(...... »a -'kY ^p .kK<

^ \ k̂ ' ^^ ĥ. C ^YQ>= tlti214^t JSf^Q:+lf.^^ ^^^ S^V^

j , > r )' rQ ^ (^ x4. iy^41v .. s,

Ig.KK^,f^ .y.^Ab\t.vk $ ^^
1 ^(5_P&.^Y'k^i

Construction .. 00/19970' - 12/2002

Operation • 12/2004 - 12/20181

Decontamination and decommissionin.- 01/2019 - 12/20232

Monitorin,a and maintenance 1/2005 - 12/20273

Research and development 1995 - 2005'

Notes:

'Assumes high-level waste no separations will start operating in place of the pretreatment facility.

=Assumes 5 years per facility for decontamination and decotntttissioning after 14 years of operation.

3Assumes that the high level-waste casks stored on the Hanford Site will required monitoring until they

are transported to (he deep geologic repository. Monitoring and maintenance of the HLW product is

assumed to begin one month after start of operations and would continue until completion of shipping to

the geologic repository. Shipment of HLW canisters to the repository is assumed to occur over the

period 2017 throueh 2027 (TRW 1995, Table D-6).

'Based on the draft multi-year program plan and will continue for one year after the start of operation of

the high-level waste facility.

Boomer, K. D. and J. M. Colby, T. W. Crawford, J. S. Garfield. J. D. Galbraith, C. E. Golberg, '

C. E. Leach, D. E. Mitchell, F. D. Nankani, B. J. Slaathaug, L. M. Swanson. T. L. Waldo and

C. M. Winkler, 1994, Taak Waste Remediariou System Facility Co++ftguratioa Studv,

WHC-SD-WM-ES-295, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

DOE, 1990. Radioactive Waste Management. DOE Order 5820.2A, U.S. Department of Energy.

Washington. D.C.

TRW, 1995, A.rsessment of Pre-Closure System Cost and Health and Safety Impacts of

Hanford High-Level Waste Vitriftcmiot Options on the Civilian Radioactive Waste Management System,

A00000000-01 71 7-5707-00003, Rev. 0, TRW Environmental Safety Systems. Inc:, Vienna. Virginia.
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3b,

Assumptions: I (
1. HLW glass waste oxide loadin, basis to be 20 wi9a sodium oxides

2. Using the WHC engineering data package material balance calculate the waste oxide loadiag I

and adjust mass of the cglass produced to achieve a 20 wt % sodium oxide loatiin,

T-I
I

Input [Frit Output
Streaml ( stream407 stream437 I
liquids solids

Volume kilo-liters 5.85E+05

Specific Gravity 1.21E+00

Cs and Ba, (MCi) 6.28E+01 l 5.28E+00 1 6.79E+01 1 I

Sr and Y, (MCi) . 2.10E+00 1 1.05E+02 1 1.07E+02 l

To, (MCi) 2.61E-02 5.89E-03 1 3.18E-02 1
Am, (MCi) I 8.61E-03 1 9.51E-02 1 1.04E-01 1

Np, (MCi) - 1.03E-05 9.29E-05 1 1.03E-04 1

Pu-239, (MCi) I.67E-03 2.47E-02 I 2.64E-02 1, j I
Pu-240, (MCi) 4.14E-04 1 6.28E-03 6.70E-03 .1 ^

Pu-241,(MC1) 1.49E-03 1 7.34E-02 7.48E-02 1

Total TRU, (MCi) 1.22E-02 1 2.00E-01 1 2.12E-01

Total MCi 6.49E+01 1.I1E+02 1.76E+02 1 I
Total Mass Flow (MT) 1 7.10E+05 1.94E+04 TSOE"-F05 3:57E+051

Total Cr, (MT) 5.15E+01 1.32E+021 1.84E+021

Total Na, (MT) 6.51E+04 1:24E+03 6.63E+04

Total Si, (MT) 5.65E+00 5.24E+02 .9.56E+04 9.61E+04 I
Total P, (MT) 8.42E+021 7.80E+021 1.62E+031 I ^

Total N02-, (MT) 9.54E+03 7.38E+01
Total N03-, (NfI) 1.06E+051 1.03E+03
AG+ 3.28E-011 1.38E+001 I I i
AG2O 1.83E+001

AL+3 2.37E+03
AL203 1.00E+041 1.79E+041
AL(OH)4- .4.83E+031 •

A,M+3 ( 251E-031 2.77E-021
AM203 3.32E-021 ^ .
AS+5 7.70E-011 4.98E-01
AS205 1.95E+00
13+3 5.19E-01 9.94E-01 ( I
B203 4.87E+001 •. ^
BA+2 7.91E-0 1 3.09E+00
BAO 4.33E+001
8E+2 8.19E-02 7.61E-03 I
BEO I 2.48E-01

131+3 1 6.76E+01 1.96E+02I I (
B12203

^I
2.94E+021 i

C14 ^ 7.43E-041 4.53E-04 I
CA+2 ^ 1.67E+011 1.33E+021
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CANCRINITE i 2.70E+03!.
CAO 3S5E^=04j 3.58E+04j^ s-- j

CD+2 2.09E+00j 7.93E=001 j I I
CDO j j 1.14E+0 1l I.
CE+3 I 2.37E+001 2.35E+021 ^
CE203 I I 2.78E+02 I ^ I
CL- j 3.11E+02l 3.49E+OOj
CL2

CO I I I
C02 ! I.
C03-2 3.37E+03 1 2.25E+02j j
CR+3 1.32E+021 (
CR203 i 2.68E+02 1
CR(OH)4- I.I9E+02 1
CS+ •) 8.19E-01 9.25E-021
CS20 I 9.65E-0 I j j
CU+2 1.77E-01 7.46E-011
cuo 1.16E+00 1
CUSO4.
F- 1.12E+03 1 5.97E+0Il

F2 I .
FE+3 1.44E+01 l 7.63E+021
FE203 I?3E+03 I
H2
H20 5.07E+051
H2S

HG

HG+2 9.49E-011 9.00E-031
I-. 5.46E+021 2.02E+01j
I2 I
K+ 2.19E-011 2.i0E+01l
K220 2.56E+01j
KEROSENE
LA+3 2.19E-01 2.IOE+o1j
LA203 ^ 2.49E+01 ^ •
Li+ j 5.77E-031 2.46E-021
L120 I 6.53E-02 I
MG+2 9.65E-01 1.10E+01j j I .
MGO { ( 1.98E+01 3C-^-
MN02 2.17E+01 2.09E+021 2.31E+02
MO+6 4.87E+00 8.01E-0I1 I
M003 8.51E+001
N2
NA+ I 6.51E+041 7.77E+02I
NA20 ( 8.94E+041
NH3 -1 1
N1+3 ^ 4.07E+001 6.57E+001
NI2FECN6 I 5.00E+021
N1203 j j I 1.50E+01l j j
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NIO 2.27E+02•, j j

NO
N02 t 1 f ( t
N02- 9.54E+03 1 7.38E+0 11 ( I f f
N03- 1.06E+05 1 1.03E+03 1
NP+4 1.46E-02 j 1.32E-0 11
NP02 1.66E-01 j
02

OH- 6.44E+03 1 5.00E+03 1 t
PB+4 1.96E+00 1 3.28E+00 1
PB02 ( ( 6.05E+00 1 j
P04-3 2.^8E+03 1 2.39E+03 I j

P205 3.71E+03 1
P205:24W 5:21E-01 I (
PU+4 ^ 2.88E-02 j 4.27E-01 1
PU02 5.16E-01 1

S
SI+4 - 5.65E+OO j 7.90E+01
SI02 I 2.04E+05 2.06E+05 1
S02 I I
S04-2 2.01E+03 1 3.97E+01 1
SR+2 3.75E-0 1 1 3.64E+01 1
SRO 4.33E+01 1 ^
TC02 j
TCO4- 2.52E+OOj 5.68E-01 j
TC207 2.94E+001
TOC 1.42E+031 1.16E+021
U02+2 8.52E+01 1.58E+03
U03 j 1.76E+031
V+5 f 6.20E-02 1.88E-011 j
V205 4.46E-0 1j
W+6 7.47E-01j

W02 j ( 4.41E-011
W03 9.42E-011
ZN+2 3.59E+001 9.45E-011 •
ZNO • I 5.65E+001 (
ZR+4 j 4.48E-01 2.77£+02
ZRO2 j 7.07E+02j
ZR02:2Fi2 2.15E+011 4.09E+02j j j

I I
WHC data package basis:

ass waste oxitn des 1.08E+051 1 S t
waste loading (wt%) 30%I j
sodium oxide loading 25%

f f f ( t
30 wt. 'k awiinm o+dde-loadino f I t
Blending factor I 1 1.25 1.5. 2 3.5
Mass of glass required to achieve 20% sodium loading, MI 4.47E+051 5.59E+051 6.71E+051 8.94£+051 1564500
additional frit required (equals increased glass) MT j 9.00E+041 2.02E+051 ff^14E+051 537E+05 1.21E+06
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total frit reouired, MT 3.40E+05 i 4.52E+05 i 5.64E+05 i .7.87E+05 1.46E+06
! ! ( !

^Iass density (MT/m"3) 2.631

cutlet packing fraction `. 0.71

Waste volume (m"3) 2.43E+05 1 3.04E+05 1 3.64E+05 14.86E+051 8.50E+05

Canister Volume (m-)) 0.621 I
Number of Canisters (lx) 3.92E+05 1 4.90E+05 1 5.87E+05 1 7.83E+051 1.37E+06

Number of Canisters per HMPC 41

! 9.79E+04Number of HbfPCs I 1 1.22E+05 1 1.47E+05 1 1.96E+051 3.43E+05

Number of trips @ 10 HMPCs /trip j 9.79E+03 1.22E+04 1 1.47E+04 1 1.96E+041 3.43E+04

Cda<a formulation-

( ref Ext. Sep Data Pkg. jacceptable rangel Calculated value
. ^ (

Si02 142 to 57 wt % 62.51% 66.33% 1 68.88% 1 72.06%1 76.15%

B203 15 to 20 wt % 0.0090 1 0.00% 1 0.00% 0.009oj 0.00%
Na20 15to20wt% 20.0090 1 16.00% 13.33% 10.00%1 5.71%

Li20 11 to 7 wt % j 1 0.00% 0.00% 1 0.00% 1 0.00%1 0.00%
Fe203 12 to 15 wt % 0.28% 1 0.22% 1 0.18% 0.14%1 0.08%
CaO < or= lOwt 901 10.87%1 11.53% 11.98% 1 12.53%1 13.25%

MgO < or = 8 wt ,°o ( 0.00% 0.00% 1 0.00% 0.0090! 0.00%

A1203 < or = 15 wt % j 4.81% 4.65%1 4.54%1 4.40%1 4.23%

Zr02 < or = 13 wt % 0.16%1 0.13%1 0.11%1 0.08%1 0.05%

Cr203 <or=0.5wt% 0.06%1 0.05%1 0.04%1 0.03%1 0.02%

P205 <or=3wt%1 1 0.83%1 0.66%1 0.55%1 0.419oj 0.24%

S03 <or=0.5wi9o

Facility S iziag

Schedule 1 14 yrs

Capacity NiT/day 2001 I

Overall efficiency, % j j 44%1 55% 66%1 87%1 153%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 182j 219 2921 510

Required operating duration yrs (assuming 200 MT/day, 60% OE) 131 151 201 36

15 wt 9o sodium o.cide loading I
Mass of glass required to achieve 15% wo loading MT 5.96E+05 j Na20 loadin j. 15%

Volume (m"3) as cullet j 3.24E+05 j
Number of Canisters (lx) 5.22E+051

40 wt'7c sodium o.eide loading
Mass of glass required to achieve 40% wo loading MT 2.24E+05 Na2O loadin 40%

Volume (m'3) as cullet I j 1?1E+05
Number of Canisters (Ix) I 1.96E+051
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:1.$$-pCOrs

1. HLW aIass for any of the ex situ.aIcer..acives.involvin; seoarations is calculated at
20 wt % waste oxides. The waste oxides exciude silica and sodium.

2. The HLW for the N o Saparations case iscalculat`d at 20 wc % sodium oxide.

Note: EA ;Ia.ss limits are 179'o Na20 and "3 % Li20 and each Li20 is equivalent co 2
Na?0 so the EA glass is equivalent to ?S % Na20 without any Li20. - The privatization RFP
states that the HLW glass will be 25 wt % waste oxides not counting the iVa?O or Si02.

3. The LAW glass composition is calculated at Li wt `7O iYz30.
4. The canister size for all HLW is set at 0.62 m"3 ( IX caniscer)
5. The material balances contained in the WHC data packages were used to calculate •
the waste oxides for the HLW and LAW streams.

6. Sensitivity analysis will be done for the Intermediate Sepatations alternative at 15 wt %,
and "10 wt % graste oxide Ioadinla.

7. The material balance for the Intermediate Separations case was used for the Phased
Implementation alternative and.was modified to account for additional radionuclide
separauons.

8. For purposes of interim onsite stora;e and transpottation to the repository 4 of the IX
cans are assumed to be placed into an H!Y2C or similar packaging and would be
repackaged at the repository.

?ap 1 i-• 2//o



r'LW cocc &m for :Z.-dT= lacobs Fm:::r_.-:ti Gmm

\o Se^aracions WEC data package vaiuei

i Vic_7c:.tton

Rzd:oncclsde Inventory ( N'o Seoarztions

HLW Glass (wHC dara ok,)

iTota! Cuies
.km-2,1 f t ! 1.04E=0S1
Am.3+3 i ( 1 3.32E=01j
Cm-2;=. f I ( l.I8E=0?j
Cs-U7 i 3.^9E-F07j j
tYi 63 j j ; 2.69E=05i i
\o-237 + 6.97E FOIj
Pu-z38 I f i 1.OSE=03i
Ptt-a9 ' r 2.64E=0:f

^-'-'^ I j j' 6.70E=03j
Rt-?41 j ' j ' 7.49E=041 I
Ru-106 l j I 3.79E-02j
Sm-151 1 6.30E+05j
Sn-126 6.27E=021 j
Sr-90 4.36E=071
Tc-99 3?1Ef041
U-2233 I 1?1E-021
U-234 2.12E-011
U-335 2.06E TOI j j
U-238 4.81ET021
Zr-93 3.94E=03j
Tomi (m3)j j I.36E=05j j ^

Yom: Curi:s from d=y dxu-,htrr oroduccs not included

!
! ! ! 67,

I . f _-I^
I^ I .

- I o'x`
I I I

I
I I

( .vLW - I - . ^

I ^

r I I / I 1
r I r

•I I ^ I
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cir `Y cccc 'c+t+ for ZdTm= Szcoos Grou7

No Separations Alternative New Base Case (1136196) (
?O w-t e sC)CLL'^3 C1.,tde Io2d:m-_>, 1J CItC'^L.l*g (3C:Or

;Vitritication 6Calcin3tioa

lZadloIIUCI:dt 'CIoCtL'clidt

jCOCCeIItR4on :COCG.'C.cZtiott

Cttries /m-3 Curies /m-3
?m-2^I ( 2.86E-0 11 1.55E=00
AM-?+S ! . ^. ; z =1 ^ ?c !rS - 9.12E-051 d'r: ! 4.94E-041
Cm-2''^" ( ( 3.2:E-04 1 ! 1.76E-03
Cs-137 I I 958E=01 ( j.19E=03
Ni-63 I ( ( 7.39E-01 1 1.00E=C0
No-3^7 ! ! 1.91E-0•: ; 1.04'-03

PU-238 2.97E-03 1 2.61E-03
Rt-339 ' ! ( 7.25E-0? 1 I 3.93E-01
PR:-240 ! I I.84E-02 ( ! - 9.97E-02
Rt-241 2.06E-01 f I.I1E=00
Ru-106 ( ( I.0:E-07 1 5.64E-07
Sm-15I I ! ( I.73E=00 1 ! 938E4C0
Sn-126 f ! ! 2.73E-03 j 9.33E-03
Sr-90 ! I 1.20E=02 1 i 6.49E=03
Tc-99 ! { ! 8.81E-03 ! ( 4.78E-01
li---)33 ! j ! 332E-08 1 1.80E-07
13-234 5.ffiE-07 1 ! 3.15E-06
(1-235 ! { ! 5.66£-051 3.07E-04
ti-238 1 1.33E-03 7.16E-03
Z;-93 I ( j 1.08E-021 { 5.86E-02
Toral (m3H ! ;.6aE=051 6.73ET0;

! ! ! { {
! ! ! { {

Number of 0.62 m-3 canisters ! 5.8ia=051 { 108^88
Number of 0.62 m-) canisters per Ii11PC 4j
Numbor of tr3as to the r_nository ! 1468 1 {1 141,171 3710
3ased on 10 FiMPCs per ttzin

! l { ! !
Note: Cmis from decay ^+=^tzr produu aoc iaeiud.-d ( j

I I !
I ^
! !

f i z
! I lu, !

( f
I
I I

i i I
I I

{ i i !
3 ! I

aeA^^

^
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= cocc l-., for Rvf-L r^^ lacoos Gcatm

! Intermediate Separatioas ItiHC data package values

iR'-d3oau tide lavanrorv ELow.LeveI ' Hi?i-Leeel
: Wasce Glass , Wzs:e Gtus

jCi/m3 Cifm3
1am-2 :t 3.90E-03i 1.00E- 01 1
t^m-?:3 i t.30E-05; 3?0E-0^

C-h I! I i
I I ICm-244 ! i 4.70E-061 5.90E-03

I ( Ic5-135 !! I 4•80E-061 ! 1.50E-m
I ;Cs-137 I I 1.20E=001 I 3.70E=03

{ l ! 11-I29 I I { I
j ?Yi-63 ! I I 3.60E-03; ?.SOE=Ot

! I 1 Np-237 { 3.20E-051 I 6.60E-03
( ^ ( ( Pu-238 { { 3.IOE-0+1 ! I.IO£-01

I I1?tt-?39 I! ! 7.60E-031 - ! 2.60E=00

I Pu-340 ! I I.90E-031 6.70E-0 t

! ! I I^-?41 ! ! {. 6.70E-031 7.80E=00

I IRa-226 I ! !
j ! I IRu-106 8.50E-091 I 3.80E-06

{ I I ISm-151 ! 3.t0E-021 6.60E=0t
! Sa-126 II I 730E-041 I S.0OE-03

I ISr-90 I I4.50E=00! 5.60E=03

! I ITc-99 I 1.20E-0lI 6.30E-01
t Tn-no 2.30E-121 4.10E-09

! ! ! IU-r3 ! 2.80E-091 1.20E-06
!U-234 I I ! 4.90E-081 i 2.10E-OS

! I I I ! !
! i! I I !

I 1 U-2135 ! 1 4.80£-061 2.10E-a;
! ! I ;ii-338 i I ! I.10£-041 I .80E-03

I ! { !Zr-93 I 1. E-05! { 4.10E-01
! ! I !Tout (m.3)31 ! I 3?0E?-0SI ! 9.40E=03

I ! I I I I
Nose: Curies from decay dzu_^ss: r nroducts noc ineluded ! !

{ ! I
! I I - i

f I!
i I ! ! I I f

! I !
1 ! !

i
i I I I i

! I i (
I I I I ! I . I

I I I I I ! . 1
! I I I I ! f !
! I i I { I i
i I I { ( !

127196 WSTLOAD.XLS HLW conc dam for 1tadTmn
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cocc d^-,-, for R2CTC'=. J2coC9 C:oC7

lntermediate Separations New Base Case (1136/96)
; wute o:c:de loading. 1.5 blending factor

iSeRSin4ZtV (^'y :SLCS(C:'.'U^'((^' i

=

iB2Se CaSe i h w2 ° Ioddilc ;+O wi.°o IoadL^.$

In^'entory IHLW^Radioctxfidd IHLW HLW

;gass ;^ass ,Iass

CUm"3 i !CUm Ci/m'3
1^1s-3=I ( 4.34E:00; ! 3.+1E=00I ! 9.08ET00!

1 Am-243 I 1 ! 1..11 5E-03: 1.09E-03i i 3.9IE-03;
+C-l^^ ! I O.00E=001 ! O.00E=00j I O.00E=00j
;Cm-?:: I 2.68E-03j ! 2.OIE-03! I 5.36E-03;
'Cs-!35 6.81E-03; i 5.11E-03; t.36E-02;
jCs-G7 ( ! ! l.68E=03i ( 1?6Er03; 3.36E^03;
11-129 ! j 1 0.00E=001 1 0.00E=001 I 0.00E=0011
!Ni-63 I 1?7E=01; ; 9.54E =00! ?:>;E=OI!
j Yo ?i7 I ; ! 3.00E-031 I 2.25E-031 •! 5.99E-03j
!Ptt-?38 ! ! S.OOE-021 I 3.75E-021 I 9.99E-021
IPu-?39 1.18E=00! ! 8.86E-0I1 ! 3.36E4-001
!Rt-240 i ! ! 3.04E-0t1 ! ?28E-0I! ! 6.09E-0 I!
1Pu-2,41 I I ! 3.54E=00; I 3.66E=001 I 7.08E;•001
!Ra-2-26 ! O.00E=00j j O.00E=00! 0.00E+00;
!Ea-106 ! I 1.73E-061 ! ! .29E-06! , 3 .45E-06!

ISm-151 ! 3.0OE=0i! I ?25E=01j i.99E; Olj
!Sa-136 I ! ! 2?7E-022 j ! I.70E-03i 3.54E-021

!Sr-90 ! I I 2.54E=031 ! 1.91E=031 ! 5.09E=031

! Tc-99 ( ! 2.86E-0 1I 2.15E-01; 5.7?£-0I1

j Th-330 i ! ( 1.86E-09; ! I.40E-091 3•7?E-091
! 3.35E-071 ! 4.09E-071 I 1.09E-061

! U-23a ! ! 9.3:E-061 7.ISE-06I I 1.91E-051
I U-235 ! j 9.54E-041 7.15E-041 1.91£-031

! U-238 I ! ! 2.18E-L21 ! 1.63E-021 ! 4.36E-0?I

I Zr-93 ; I 1.86E-0I1 I 1.40E-0t1 ! 3.72E-0I1
i Tots! (m3)3 j 2.07ET0e1 ! 2.76E=04j ( 1.03£=041

! ! ! ! i ! ! !

I t ! ! !

! ! ! !I I !
,Nmnixr of 0.62 m-3 car;R-•< ! ! 3.34E=041 ! 4.45E=04! 1.67E-I-041

timber of 0.62 m^ can/ri^t?C I I =! =1 41
irumber of &MPCs ! I I 83:71 I 111391 41731
:ium6er of aips to tl .-. r-possitory %a 83S1 11131 I 4181

I I A---=•z;o • I t ! ►
Note: Cm'irs from d=y dangv..-r rnadnets not iacleded !

! ! ! I
I (! I I I I

I ^ Ej
i I j^
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s9LtY conc d?'^ for lacoos ^;_r_=_; Grou?

;Estensis•e Separations Data Package ti•alues ...
y\oce: d=^ oec aga values modi.::d'ov EC`+ to Req 0 d_ca oac:c_,:

fR.^.diocuc!!d` Inv.ncorv !:iLW G!ass LLN Glt;s

:&se Csa (i-t) ;Base Cast (:1-!A)

t !Ci'mi i ici/r•.u !
!Am-Z1I ! ?.09E=02' 7.'r"e-G:?

!Am-'-'^3 6.69E-02j 3.35E-07;

1 C-14 I I I O.00E=00! O.COE=00! !
! ICm-2t4" ! ! ! 2.30E-01i ! :56E-06! I

Cs-135 t 2.91E-OI' 9.I6E-07;

iCs-137 ! ! 7.02E=0l' i ( 231E-011

l-129 ! O.OOE T00 ! O.COE=CO!

: -N i-63 ! ! ! 8.47E4-00 1 1.83E=00!

!i\'p-'_37 ! I I t.:0E-01•1 1.87E-05j

Pn-238 2.15E-i-00 1 ! 7.80E-051 !
!Pu-239 ! j i .25E=0t 1 ! 1.90E-03I !

IPu-24O t.JJETOI ! +.S+L'^i!

!Pu-241 ! 1.49E=02 1 5.4 1E-03j

!R2-226 5.140£-10 ! 7?0E-161

!Ru-106 ! I 7.58E-05 1 I I.OIE-I01

! !sm-tst I I ! I t.68E-031
1Sn-126 ! I.Zi j ! 1.67E-061

I Sr-90 .! ! t.07E=051 3.i2E02! !
!Tc-99 ! 6.43E=011 1 1.06E-031

!Th-230 I I ! 7.80E-081 1.04E-131 !
! U-233 I ! 3.68E-081 5.19E-I t!

! ! ! 6.76E-071 9.10E-101 !
!11-235 ! ! ! 657E-05! ! 8.84E-08! !

IU-2238 ! ! 1SSE-0S! ! 3.06E-061
iZr-9; 959E-021 ! 2.68E-031

!coml M3! I 4961 1.47E=051 !

I ! ! I ! I solid

! I ! I ! ► ► ! !
! ! ! ! ! I
f !Noc-.: CurL-s from decay daughter prodvcrs noc includ-d ! ( !

I • 1 I I I I
f ! ! I I !
I ! ! I I
I I I ! ! ! f
! ! ! I I I !
! ! ! ! I ! I
t I I ! ! ! I
i I I I I I
! ! f I f I
! ! I . ' ! I ! f
f I ! I !
f ! ! ! ! I I !
! ! I I i !

I/27/96 wSTLOAD.XLS iiLVJ conc data for RadTrzn
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^j
:w ;occ -a_ ior RadT_ JaccbS = _' _c-> G:o^?

f
Estensive Separations alternative New Base Case (1126/96)

'20 wi e u'2sie o.Cd= loading. (.^ ple^d'.II? i3cl0r

• . .

I !

Emeasive Seoancions Data Package ^.1ces
.

Radionuclide Inven[ory ;HLW Glass f

I j3ase C2sa (A-1)

I I I I jCVm^ I !
I IAm-241 I I ! 1.06E=02 i

!Am-2s3 1 3.41E-02 j I
C-!+ ! i O.OOEr00 '
ICm-3.' r I I 1.17c-01•I

I.• jCs-135 (. j ( 1.48E-01 1 I (
!Cs-137 I 3.58E=04 ! -1
'1-129 ( I O.OOEt00 i
vi-63 i 4.31E+00 1 I
INp-237 j 7.13E-02 1 I I
(Pu-233 I I 1.09E=00 j (1
Pu-239 ! 2.67Et01 1 ! I
Pu-340 I I I 6.77E=00 ( !1

1 jPu-241 ( 7.59E=01 ( (1
(Ra-2-226 I 2.75E-10 1

I IRu-106 3.86E-05 1

ISm-151 ( ( O.00E=00 1
5n-126 ( I. 6.37E-01 1
jSr-90 5.45E=041 t
Tc-99 ( 3.37E;-011
(Th-230 3.97i-081 f

I L-233 ( 1.M-081 I
i U-?r ' s•;-."E-oll

1 U-235 ( ( ( 3a'^EO^( !
U-2i8 j 7.79E-041
IZr-93 ( 4.88E-0Z( I
!totai a.i 1 I ( 9.74E=021 I

r ( ^ I •I
Ynmber of 0.62 m-3 canismrs ( I571( ( I
Num#xr of 0.62 m-3 canlii:+"PC( I ! 41 I (
lvumber of HMPCs ( 5931 I (
Yum'ver of aips to the r=nosiuory( ,p 10 {^h PCa •.' !• :01 j

I I I 'f I I i
Noce: Curies from decay daugh-r nroduas not included I ( (

I i I I I ! I
I I ( !

! ! I I (

1rZ7J96 WSTLOAD.XLS HLW conc data for BzdTran
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HLw cocc data for R?dT72-- Jacobs E^^-c_; O;ocT

ementation alternatice \ew Bas^ Ca;e (1/Z6/96)
t ?a w•esc: or:de loadi*_g 1S oleading iaccor

; Brsa Case

nudide In^^enrory HL^Y

;;lass

1

1C1/m^3

:I I IS.01E=00! 1
43 I L60E-03;

i ! 0.00E=001

4: I I 3.68E-03!
^ 6.81E-03!

7 j 1.68E=03 1
I111---fg I O.00E=00 1 I I I

(Yi-63 j 1?7Ef01 1 I 1
jNo-337 3.00E-03 ; ( I
IPu-2i8 I I ^.ISE 0?

IPu-239 j I 1.26E-F00 I I I

j^-?^ I I 3.19E-01 1 I I (
;Pu-aa1 I 3.57ET00 1 I I
I Ra-^?6 I 0.00£+00 1 I I

! Ru- ! 06 I I 1.73 E-06 1 I

ISm-!51 ( 3.00E=01 1 I I !

ISn-126 I 2?7E-02 1 !
ISr-90 I 2s6£=03 1
ITc-99 I 1.54E+00 1 ! I I
Th-230 I ( 1.86E 09 I

I U-z33 I 5.45E-07 I I I
IU334 I 9.54E-061 I
1U-235 954E-041 . I I

IU-123 8 I 2.I8E-021 I
IZr-93 1.86E-011 ! ! I
ITora! (a3)I 2.07Er041 ! I I

! r ! I ^I
! f^umber of 0.62 m-3 eanisL-rs I 33386.3017 1 ! I

' I . I
tvumber of 0.62 m-3 eanisr.rrs I 333871 I
'tLwbar of 0.62 m-3 can/H,+ IPC I 41
Yumber of HIMPCs I I . $'^+71 I
Yum6er of ams to the r-pository,® p N 8',51 !_

I I f . I I
iror_: Curies from dccay daugh[..r oraduets not mcluded I

! I
!

I i I !. I
! I I I I

.. 1 I i I i ;

Ir37/96 WSTLOAD.XLS HLW conc data for RadTran
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-r Cv cocc de_ for Rad-ir_ ltcob>' _,_r_.=^, O:oc•7

j.
^

Ex Situ / In Situ Combination AIternatire New Base Case (1/26/96)
...' . ?70 Ki e w•'3te OSide (Oadig. (.J bleC ^-, fdctOr I

: Radionuclide Inventory HLW glass tSel Rec. Recovery

! ! I frzction

;Ci/ta'3 ! ! i
!Am-Z4t 1 f ; 6.97E=001 I ' 7.67E-01i

f am-?33 2.67E-03i 9?0E-0I1

!C-h I 0.00E=001 ! 9.00E-0 1!

ICm-?"ll •` ! ! 5.04E-031 9.•^0E-0t! I

:Cs-t» i L16E-02' SSOE-01?
!Cs-137 2.96E=031 8.80E-01f

If-129 ! ! ! 0.00E=00! ! 9.00E-01;

!Ni-63 I ! I 2.03E+011 ! 8.00E-011 -
;i`io-?37 ! ! ! 5.58E-031 9.32E-011

iPu-238 ! ! 3.97E-02! 3.97E-011

!Pu-?39 j ! ! 1 ;8E=00f ! 6 .27E-01! !

Pu-2;0 ! I I 3.69E-01! 6.07E-Olj

!Rt-241 ! ! I 4.0IE=00! 6.65E-011

!Ra-?^6 ! O.OOEy001 8.30E-0I1

!Ru-106 I ! I?8E-061 3.70E-011

!Sm-15l ! I I 4.33Er0t! ! 7.20E-0lf !

!Sn-126 ! ( ! 3.32E-021 ! 730E-011 I

!Sr-90 ! ! 3•56E=031 ! 7.00E-011 !

!Tc-99 ! ! 3.15E-011 9.00E-0 11 !

jTn-230 ! 3.05E-091 8.20E-011 !
lU-233 f ! 8.nE-071 ! 8.00E-00 I

IU-?3% I 1.34E-051 ! 8.10E-011 !

! U-335 ! ( 1.74E-03! ! 9.10E-01 f
Ili-238 I ! 3.93E-021 9.00E-011 I

!Zr-93 ? ! 2.49E-011 6.70E-0 II !
!Totat (m3y. ! i 1.03E=04j !

! I ! ! ! !
!

! I I I ! !
r t

Number of 0.62 m-^ caaisters '/d t ! !
Number of 0.62 m-3 caa/H:ti1PCl ! 4t !
Nt^ber of H^2PCs 417^! :ttS^i !
Number of trips to the repository!d ;o pra'?` : ^18f yI I ! I

! ! ! !
Note the combination alt. retrieval Laccion is calculated from the % of SST and DST inventory
rxovered as follows: recovery fraction = (curies recovered from SSTs = Curies from DSTs) !
divided by (total curies in the SSTs=toral curies in DSTs) ! j I
T a combination alteraative volume of HLW ,1ass is I/2 of the lntermediate SeDarations !

I I ! ! f ! ! !
t%tote: Curies from decay daughter producu not iacluded I !

1/'37/96 WSTLO:iD.XLS HLW conc data for RadTran
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,rjE JACOBS ENGINEERING GROUP INC

G ° ?^l9(4y jDATE SUBJECT SHEET NO.

BY(pl,-f CHKD. JOB NO.

. , • , ': . .. , . y . • _ •

.1 . • ^ - _ _ . - .
_

^^^S ^^-yJ ! fass '- J^ ẁr}^ of t^l.^ (co-^( ^ ^j-_I..o lo^---
! YY1aSS' v6aIU

! I • ! -I3 [ ^!

I;' I I i i ( l,i3a 1= +-03
! • ! ; . ^ ^ ^. • I '

I-;rv; o^'-^ ^^!W u ^oa^(v,- i

i I I ! y^.aSS bd^^t '•

ei -^3 M-^
070 ia sb C't o3 rhT̂ `J^rs md^ I !

=- ' •! '_ i ^ ! '
^ ! , ^ ; ^: , !! ! I I

!
12 -tti1 -=-f;^-' •I ; I? i

^ ^^,3I I^%^3,^ joz ^ I ' i
!; I; •I.. I+ I! j j i f!;'i i i I

jj

A. r S^"' +S

S m rs

sl^l
-

i • ^
^':

! I ! i . i ; i ` i . ; ; ; ;^^
i

i i ,I I i v^na ' a 0-1• l^ : : ( : E! i

I i
_r , ,

i I I G,^ 3; ^} vS ^T ^ f asf -l'^*^ I j!
I ^ Ii^ .b y 8- +-dS M :r Ja.u '^d.^ ! 1 i I:

^^

1

I I \ ' i I I ( ('''^ i I I ^^ • ^ ! ! ^ ^ !

,! •f ^ i ^ ' .''
a",^^ /^

Ya^V.J^ I Ty j^T)! I ! ^1! \ N \'W!

11,)tlI I `: (
^! !

F
• 'i i ? ` ! ^ ! I ! ; ^ ^ • ; ^ . ^ i
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L,

Extensive Separations

Assum9tions: • ' •

1. HLW glass waste oxide loadfn, basis to be 20 wt9o waste oxides(excluding Na2O and Si02) •

2. 'Usin, the WHC engineerin, data packa;e material balance calculaie the waste oxide loading

and adjust mass of the slass produced to achieve a 20 wt 9o waste oxide loadin,

not countin, the SiO2 or the Na20

I i i

^Input Streant l ^ ILAW I JHLW

ISTREAM 1 I 4071 437i 13141 1344

isolids liquids FRIT ;GLASS FRIT JGLASS

Volumeldlo-liters 5.84E+05 1 I I ^
Specific Gravity ^ 1.21E+00

Cs and Ba, (MCi) 7.60E+00 1 6.72E+01 6.86E-021 . (. 7.46E+01

Sr and Y. (MCi) 1.37E+02 1 1.41E+00 1 I 1.40E-02; 1.37E+02

Tc, (MCi) • 5.89E-03 1 2.61E-02 1 1.53E-041 ^- 3.17E-02

Am, (MCi) 1
Np, (MCi)
Pu-239, (MCi)
Pa-240, (MCi)
Pu-241,(MCi)

Total TRU, (MCi) I 1.92E-01 1 1.52E-02 1 1.20E-03! 2.06E-01

TotalMCi 1.45E+02 1 6.87E'r011 i 8.39E-02j 2.12E+02

Total Mass Flow (MT) 2.37E+04 1 7.06E+05 ; I 2.65E+051 3.86E+051 ^ 8.73E+021 1.32E+03

Total Cr, (MT)
Total Na, (MT)

Total Si, (MT)

Total P, (MT)

Total NO2-, (M'n
Total N03-, (MT)

AG+ 1.38E+001 3.28E-01 I
AG20 4.07E-011 1.43E+00

AL+3 2.37E+031 i
AL203 I 1.16E+041 1.93E+04; ^ 1.94Et02

AL(OH)4- i 4.83E+031 r-1
AM+3 2.77E-021 2.51E-031 .
AM203 3.4I E-05 3.32E-02

APM- ( ^ 3.44E-03

AS+5 I 4.98E-01 7.70E-0 1 ^ I
AS205 ^ I 4.33E-01: 1.51E+00

B+3 9.94E-01 5.19E-0 I! ^
B203 I.4.82E+001 1.22E+021 1?2E+02

BA+2 3.09E+001 7.91E-011 ^
BAO I 8.76E-01 i 3.46E+00

BE+2 7.61E-031 8.19E-021 I i
BEO 5.53E-021 I 1.93E-01

BI+3 ! 1.96E+02; 6.76E+01
81203 ; I I j 2.90E+02; 3.45E+00

C14 4.53E-041 7.43E-041 I

1/27/96 10:57 AM PaBe I Extensive Separations
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Extensive Separations

CA=2 1.33E+02i 1.67E,+01!
CANCRINITE 2.70E+0 3;

CAO 3.84E+04' 3.86E+04 ; 2.34E+00
CD; 2 7.93E+00; 2.09E+00 1 I I

1.13E+01 1 I 1.26E-01
CE+3 2.35E+02 1 2.37E+00 1
CE203 ^ I 2.75E+02 1 3.40E+00

CL- ^ 3.49E+0O 1 3.I1E+02 1
CL2 I I i
CO I
C02 I 1 I
C03-2 2.25E+02 1 3.37E+03 1 ( I
CR+3 1.32E+02 1
CR203 1 2.67E+02 1 1.38E+00
CR(OH)4- • ( 1.19E+02
CS+ 9.25E-02 1 8.19E-01 1 ^-
CS20 8.85E-04 1 9.64E-0 I
CU+2 ^ 7.46E-01 1 1.77E-01 1
CUO 2.57E-01 1 8.99E-01
CUSO4

F- 5.97E+01 1 1.12E+03 1 I I
F2 I
FE;-3 7.63E+02 1.44E+01
FE203 3.74E+031 4.24E+01
H2
H20 5.07E+05 2.11E-04 1.10E+00
H2S

HG
HG+2 I 9.00E-031 9.49E-011
HGO 2.07E+00I
I- 2.02E+011 5.46E+02
12 I
K+ ^ 2.10E+01I 2.19E-01
K20 I 2.55E+01 2.34E-02
KEROSENE
LA+3 I 2.10E+01 1 2.19E-01
LA203 2.46E+01I 3.04E-01
LI+ 2.46E-021 5.77E-031 I .
LLO I I I I 6.53E-021 1.32E+011 1.32Ei-01
MG+2 I . 1.10E+011 9.65E-01 I I
MGO I I 1.96E+011 2.20E-0 1
MN02 2.09E+021 2.17E+011 I 2.31E+02 I ^ 1.08E-01
MO+6 8.01E-011 4.87E+00 T
M003 I 1.03E+01 I 9.24E-02

N2
NA+ 3.21E+03i 6.26E+041 I I
NA20 I 9.65E+041 1 2.40E+0II 6.59E+01
NH3 I I I ^
NI+3 i 6.57E+001 4.07E+001 1

1/27/96 10:57 AM Page
2
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Eztecsive Separations

NI2FECN6 S.OOE+02;

N1203 2 62E-02i 2.82E+00
NIO 1.06E-03 1 1.20E F00
NO I I I I
No2 ; I I I
N02- 7.38E+01 1 9.54E+03 1

N03- I 1.03E=03 1 1.06E+05 1

NP+4 1.32E-01 1 1.46E-02 1
NPO2 6.52E-03 1 I 1.66E-Ot
02
OH- 6.80E+03 1 4.64E+03

PB+4 3.28E+00 1.96E+O0 1
PBO2 i 1.35E+00 1 4.71E+00
P04-3 2.39E+03 1 2.58E+03

P205 • I i 3.68E+03 3.96Ef01
P205:24W• 5.21E-01 1

PU+4 4.27E-01 1 2.88E-02 1 F
PU02 5.42E-03 l i -OI5.11E

S
SI+4 7.90E+01 1 5.65E+00

5102 I 2.15E+051 2.16E+05 1 7.13E+02 7.52E+02
S02 i
S03 6:22E+031 1.92E-03
S04-2 3.97E+011 2.01E+03i i
SR+2 3.64E+011 3.75E-01 ( i

SRO 4,41E-031 4.33E+01
TCO2 I I
TCO4- 5.68E-01 1 2.52E+00

TC207 1.41E-021 2.92E+00
T102 I 3.16E-02 3.51E-04
TOC 1.16E+02 1.42E+031
U02+2 1.58E+031 8.52E+011

U03 2.77E+00
U308 1.08E+001 1.15E-02
V+5 1.88E-01I 6.20E-021
V205 9.92E-021 3.47E-01
W+6 7.47E-011 i i
W02 f 1.09E-06 2.26E-04

W03 2.I0E-01 7.33E-01
ZN-a-2 I 9.45E-011 3.59E+00 i i
ZNO i i 3.17E+011 4.31E-01
ZR+4 I 2.77E+021 4.48E-01 i I i
ZR02 I I F-I 6.99E+021 8.55E+00
ZRO2:2H2 4.09E+021 2.15E+011 I i i

1/27/96 10:57 AM Page 3 Extensive Separations



5 "
Extetsive Separations

Mass LAW waste oxides 121198.787 ;

LAW wazte loadin^ (waste oxides) 31 % !

LAW waste loadin^ (sodium oxide) 25% ; j

Mass HLW waste oxides 3.42E+02

HLW waste loading j ; I j ! 26%

BLW ^ I f I I 1
I ! i

-w «K % wa_ste oxide loadin?

Blending factor 1 1-25 j ' 1S 1 2 1 3.5

Mass of glass required to achieve 20% wo loading, MT 1707.54219 2134.42773 1 2561.313278 1 3415.08437 15976.397648

additional frit required (equals increased glass) MT 3.88E+02 8.14E+02 1 1.24E+03 1 2.10E+03 1 4.66E+03

total frit required, MT 1.26E+03 1 1.69E+03 2.I1E+03 2.97E+03 5.53E+03

glass density (MT/m"3) j 2.63 1

cullet packing fraction 0.7 (LAW only)

i I
Waste volume (m"3) 6.49E+02 8.12E+0^ 9.74E+02 j 1.30E+03 1 2.27E+03

Canister Volume (m"3) j 0.621 j

Number of Canisters (lx) j 1.05E+03 1.31E+03 1 1.57E+03 1 2.09E+03 1 3.67E+03

Nu. of Canisters /HMPC j 41 j j j

Number of HMPCs j j 2.62E+021 3.27E+021 3.93E+02j 5.24E+021 9.16E+02

Number of trips @ 10 HMPCs /trip 261 331 391 521 92

Glass formulationr j j ^

(ref Ext. Sep Data Pkg.) acceptable range 1 1.251 1.51 21 3.5

Si02 142to57wt% 62.58%1 66.39%1 68.94%1 72.12% 76.21%

B203 1 5 to 20 wt % 10.325r.) 11.06%1 11.55%j 12.169.1 12.95%

Na20 1 5 to 20 wt %1 4.48%1 4.14%1 3.91 %j 3.62%1 3.25%

Li20 1 1 to7wt% I j 1.11%1 1.19%1 1.24%1 1.31% 1.39%

Fe203 12 to 15 wt %j 2.48%1 0.00%j 0.00%1 0.00%1 0.00%

CaO < or= 10 wt % 0.14%1 0.11%1 0.09%j 0.07%1 0.04%

MgO <or=8wt% f 0.01%1 0.01%1 0.01%1 0.01% 0.00%

A1203 < or = 15 wt % 11.36%j 9.09%1 7.57%1 5.68%j 3.25%

Zr02 < or = 13 wt % 0.50% 0.40%1 0.33%1 0.25%j 0.14%

Cr203 j <or=0.5wt% 0.08%1 0.06h1 0.05%1 0.04%1 0.02%

P205 <or=3wt% 2.32%1 1.86%1 1.55%1 1.16%1 0.66%

S03 < or = 0.5 wt % 0.00%1 0.00%1 0.00%1 0.00%1 0.00%

Hi W Facilitv Sizino

Schedule 1 14 yrs

Capacity MT/day 1

Overall efficiency, % 33%1 42%j 50%j 67%1 117%

Required capacity MT/day (assuming 14 yrs ops. 60% OE) ^ 0.561 0.701 0.841 1.llj 1.95

Required operating duration yrs (assuming 1 MT/day, 60% OE) j 9.751 11.701 15.591 27.29

! i I I I I I
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Extensive Separations

15 wt 9e waste oxide loading

Mass of glass required to achieve 15% wo loadin, MT 1-2?8E+03 1 2.85E+03 1 3.42E=03 1 4.55E+031 7.97E+03

Volume (m'3) 8.66E-;•02 l 1.08E+03 1 1 130E+03 1 1.73E+03; 3.03E+03

Number of Canisters (lx) 1.40E+03 1 1.75E+03 1 2.09E+031 2.79E+03j 4.89E+03

40 wt 9o waste oxide loading

Mass of glass required to achieve 407 wo loading MT 8.54E+02 1.07E+031 128E+031 1.71E+031 2.99E+03

Volume (m"3) 1 3.25E+021 4:06E+021 4.87E+021 6.49E+021 1.14E+03

Number of Canisters ( lx) 1 5.24E+02 6.54E+02 7.85E+021 1.05E+031 1.83E+03

I I I I i
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Extensive Separations

LAW
I I I I

15 wt. To sodium oxide loadin^

Blending factor I I 1 1 1.25 1 1.5 1 2 1 3.5
Mass of glass required to achieve 15% wo Ioading, MT 6.43E+05 1 8.04E+05 1 9.65E+05 1 1.29E+06 1 2.25E+06
additional frit required (equals increased glass) MT 2.57E+05 1 4.18E+05 1 5.79E+05 1 9.01E+05 1 1.87E+06
total frit required, MT I ^ f 5.22E+05 1 6.83E+05 j 8.44E+05 1.17E+06 1 2.13E+06

( ( (
glass density (MT/m"3) I 2.63 1 1 ( ( (
ctillet packing fraction ^ 0.7 1

1
Waste volume (m"3) ^ 3.49E+05 j "4.37E+05 5.24E+05 6.99E+05 1 1.22E+06

Number of 530trm"3 vaults 66 82 99 1 132 231

LAW facility. sizing
Schedule, years ( 19 (
Capacity MT/day 200 1 ( ( 1

Overall efficiency, % 46%1 58% 70%1 93% 1629
Required capacity MT/day (assuming 19 yrs ops, 60% OE) 154.611 193.261 231.921 309.22 541.14
Required operating duration yrs (assuming 200 MT/day, 60% 14.691 18.361 22.03 29.38 51.41

( (
10 wt. % sodium oxide loadino

Blending factor ( ( 1^ 1.35 1.51 21 3.5
Mass of glass required to achieve 10 1 9.65E+05 1.21E+061 1.45E+061 1.93E+06 3.38E+06

I
Waste volume, m"3 5:14E+051 6.55E+05 7.86E+051 1.05E+06 1.83E+06
Number of 5,300 m"3 vaults 99 124 1481 198 346

25 wt. To sodium oxide loadino

Blending factor ( 11 1.251 1.51 21 3.5
Massof glass required to achive 25 wt % Na2O 3.86E+05 4.83E+05 5.79E+051 7.72E+051 1.35E+06

Waste Volume 2.10E+051 2.62E+05 1 3.15E+05; 4.19E+05 7.34E+05
Number of 5,300 m"3 vaults 4oj 49^ 59^ 79 138

1/27/96 10:57 AM Page 6 Extensive Separations



Table F-8. Backup to Table 9-16. Process Modules: Overall Cost.

'
f

3
$

Radionuclide removal $2,778 $1,159 $126 $92r$728 $569 $282 $5,733

Central facilities $638 $638

LLW vitrification $749 $308 $224 $24 $151 $268 $1917

LLW disposal $14 $14 $1 $9 $7 $19 $14 $248

HLW vitrification $672 $320 $28 $25 $201 $157 $282 $1,685

HLW transportation $3 $0 $2 $1 $.6

HLW disposal $11 $491 $502

Total $4,83 $1,803 $392 $143 $1,132 $885 $19 $11 $846 $491 $10,730

Note:

DdcD = decontamination and decommissioning
HLW .s high-level waste

LLW = low-level waste
R&D = Research and Development

1Statt-up and operation materials and supplies aro allocated based on operation labor.

2Decontamination and deconuaissioning materials and supplies are allocated based on constrnction cost.

pt3
n

Ml
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Table F-9. Backup to Tabie.9-18. Capital Costs (1995 Dollars).

.

£ , z

a^.
.

Labor 1,210,606,000 18,524,000 2,678,586,000 272,903,000 2,778,350,000

Materials and supplies 479,276,000 02,194,000 98,837,000 147,518,000 748,665,000

P.quipment 1,088,477,000 17,735,000 381,972,000 251,358,000 671,779,000

Total 2,778,359,1^0 38,453,000 748,665,0000 671,779,000 4,837,256,000

Notes:

HLW = high-level waste
LLW = low-lovel waste

ILow-level waste vitrification (low source), Option 2A.

'High-lovel waste vitdfication facility is combined with extensive pretrnatmait.



WHC-SD-WM-EV-100 Rev. 0

Table F-10a. Backup to Table 9-19. Operaring Cost Component (Millions of 1995 Dollars)

Extensive Pretreatment, Annual Consumables for Extensive Prematment with High-level

Vitrification Detached Low-Level Waste Vitrificarion-Option 2A. (2 sheets).

' ^, '.. n.`. ••...'.TV
... " _^.^^^}WV .. ^V~ ....

^:; .^ :.:

vzm.^xa^?nr.. :^u,.. x^:^a$..,.., ,.vC.cuc.r t< awas. wm4 . 3v.vUCCw. c^i:

Glass Former

B 51,000 57,500 $57,500,000

Fe'U' $500 14 $7,000

1102 . $5,000 2,100 510,500,00.

SiO2 S40 287,000 $11,480,000

MgO $500 4,100 $2,050,000

CaO $60 4,100 $246,000

Nitric acid 50 percent (Mg) $160 465,000 $74,400,000

NaOH, 505 (Mg) . $250 150,000 $37,500,000

Flocculant (Mg) $1,100 150 $165,000

Glycolic acid, 50 percent (Mg) '$1,740 7,700 $13,398,000

Oxalic acid (Mg) $860 11,900 $10,234,000

Ammonia (Mg) $350 9,240 $3,234,000

Ion exchange media (m ) $10,600 4,910. $52,046,000

FeSA (Mg) $660 4,720 $3,115,200

Aluminum nitrate (Mg) $460 112 $51,520

CMPO (Mg) $6,530 5 $32,650

TBP (Mg) $6,530 755 . $4,930,150

NPH (Mg) . $440 . 703 $309,320

Sodium Carbonate (Mg) $170 180 $30,600

Crown ether (Mg) $6,530 284 $1,854,520

Formic acid, 96 percent (Mg) $1,210 1,470 $1,778,700

iiF (Mg) $500 740 $370,000

Sodium oxalate (Mg) $500 20,900 $10,450,000
Sodium bicarbonate (Mg) $500 12,500 $6,250,000
Zinc nitrate (Mg) $500 47 $23,500

Na' DTPA (Mg) $500 196 $98,000

APM (Mg) . $500 10 $5,000
Hydroxylamine nitrate (Mg) $500 95 $47,500

DCPD (Mg) 5150 4,480 $672,000

CPD (Mg) $150 4,480 $672,000

F-20
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.

Tab1e F-10a. Backup to Table 9-19. Operating Cost Component (Millioris of 1995 Dollars)
Extensive Pretreatment, Annual Consumables for.Extensive Preunaiment with High-level

Vitrification Detached Low-Level Waste Vittification-Option 2A. (2 sheets).

narion chemicaLs (Mg) $401 14,000 $5,6149000

) $370 170,100 562,937,000

ders (Mg) $100 0

Mg)M $150 70,170 $10,525,500

(m3) $0.03 30,000,000 $900,000
ater ( ) $0.03 1,100,000 $33;000

(.I

(MWh) $30 16,600,000 $498,000,000
Subtotal $881,460,160
Solid waste (m3) $1,000 4,000 $4,000,000
Equipment (per year x 14 years) 28,000,000 14 $392,000,000

Vaults . 35,000,000 38 $190,000,000

Canisters $10,000 448 $4,480,000

Containers $25,000 0 $0

Overpacks $60,000 112 $6,720,000

Subtotal $597,200,00

Total $1,478,660,160

Total minus equipment $1,086,660,160
Start-up costs (materials) $143,000,000

Decontaminarion and
decommmissioning (material)

$1,132,000,000

Total $2,753,660,160
Total minus equipment $2,361,660,160

Notes:
HI.W = high-level waste
LLW - low-level wute
ar' = cabia meters
Mg ° mcgag:ams

Annual equipmeat purchase estimated by K. D. $oomer.

r'

Pceixratment = S 9 million per year (size increase)
ffi.W vitrificntion =.' S 2 million per year (melter)
LI-W vitrificarion = S 16 million per vear (melter)
Sab-totcl = $'27 mm per year
Miscellaneous = $ 1 million per vrar
Total = $28 million per year

F-21
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Table F-10B. Backup to Table 9-19. Operatin; Cost Component
(Ivfillions of 1995 Dollars).

.» . . ^U.-^v
`

`

'
. .."^ ^"'^^S'rôa•- ^̂.,^„wr`^ ^R^:

.. .. . , . :

Eztensive separarions 15 620 9,300 1.7E+07

LLW vitrification 15 160 2,400 4.3E+06

ELW vitrification 15 160 2,400 4.3E+06

Indirect staffing 19 29 551 1.0E+06

Pretreatment srart-up 1.5 626 939 1.7E+06

LLW vftrification start-up 1.5 157 236 4.3E+05

HLW start-up 1.5 157 236 4.3E+05

Pretreaiment
decontamination and •
decommissioning 2 626 . 1,252 23E+06

LLW vitrification
decontamination and
decommissioning 2 157, 314 5.7E+05

HLW decontaminati on and
decommissioning 2 157 314 5.7E+05

HI.W monitoring and
maintenance 12 10 120 2.2E+05

HI.W transportation - 30 30 S.4E+04

Total 3.3E+07

Notes:

HLW = high-level waste

LLW = low-level waste

All staff hours are based on a ssaff-year of 1,812 hours.

F-22
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E.^TE.\SI^^E SEPAR^,TIO\S PRETRF.^T^2E^'T ^I.TER:\?,TIVE
Fi\GLtiEER11'G D?.TA; P.ACIi.iGE FOR THE

: . .. . _ T_'h 1YASTE ROVffDIATIOti SYSTE_tiZ
ENti7ROtiRN•IRNT-kI, DYIPACT STATE:riE:vT

G. Jansen
B. J. E'nutson
G. X. Allen

Westinghovse Hanford Company

. L. Lauerhass
Pacific Northwest Zaboratory

ABSTR:4CT

0.

In accorda.i:ce with the National £nvironmenral Policy Act of 1969, an environmenral impact

sraiemenr is requiredfor disposal ofthe radioacrive waste stored in 177 urzderground storage

rancs at the Hanford S•u'e.

This document is the engineering data package for the rzaensive SeDararions Pretreatment

alremarive. It includes waste rreatment operarions that would take place between waste

retrieval and transfer and closure ofsingle-shell rankr and double-shell tanks. Trse purpose

ofthis alrernarlve wbuld be to process the tank wastes and to reduce the amount ofhigh-level

waste to less than 635 cubic meters (equivalenr to 1,000 glass canisters measuring 0.61

meters [m] diamerer by 3.05 m long at 0.62 cubic meters each) and to reduce the curie

1.
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w:C-SD-Wtir-EV-100 Rev. 0

Taols 9-16. Process IvSodulle: Qvera1 Cost (-.Ivi llions of 1995 Dol?ars).
• w• ;

0^"'
.^

..:.. ^r 'S ^^-r•^ ^" `7. "':a
. .,., . .t ' `+
^

. . ....X :^.c^N,-r,^
"' ... ^ . ^^^vw^''°^,,.;.a^,.

Radionuclide removal I 56,098

Low-level waste viaincation ^ 1,917

Low-level wasteirdisposal 248

H'i;h-level waste vitrination 1,685

&^h-Icvr1 waste uznsporration` 7

H'i;h-level waste disposal 3,;(}4

C^tralized facilirirs • 638

Totzl . S13,997

,Yoce:

'Cost for higb-levei +.vuse trizsporrion and dispos¢I are bued upon 1000 csniszers in 230 mulci-
purpose aniat-rs. .

=Ihese cost resalts apply to the int-grued combiaatioa of iII.W Option I and LLW Opsion A
(Option IA). This combination of cesiam and urontimm capsule overpackiag and LLW glass is the
same combiaation of options as that assumed in the Tri-?arcy Agroement preferred almraaciw_.

For addirional iaioaaauoa, see Appendix F, and also laasea G.. 1995, s7ackrp Informariors for
Data Zables in L.:ersive Separarlors dL•eraatfae Engineering Data Package.
W3C-SII-W\Q-D?-L9. Rev. 0. Wes;inghouse iizaford Company, iZidiland, Washingson.
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'^' .
»-.^.^

ON '.i+^?sr zw»+^.^m^"^ 'kl.. .. .... . ^ .

CaDital

-e.=ae-n. ,.,.,r.ecw^-'.ve^^,'^.+„^ •̀w'`^Ff...-:..^c -.^w

Z3,3 •
Ac++Js'> .. w.,.^ .... . .. . ..

... ... . . . . .. . :. .. . .. . .. „ .

I S5,202(1)

ODeratin.a • ^,550^?

Rrscarcli and dcvelopment 9*50)

Reaository fc 3,393(`)

Total S13,997

Tible 9-17. Overll Cost ConTponent (Millions of 1995 Dollats). (2 shc:u)

2lotes:

.•'To41 espibl coei iaclades 40 perc=t eoahngeaey. Ceatiageacy is eujuded from otLer mcts. Also
sx Tsbk 9-18 for sddi4oasl esplsuIIoa.

_3LCIIIdCS SSlit-tip, dCGpCSRzmLttlon and decocanIBAoII1IIg, and IDC)nitoIIII$ and ma.nt.•..a..rM Co6L5 for

praeees Ss$iries, Does aoC include costs woeisted with routiae tsnk $xm opeitioos (es5mued ss

54,340 =11ion in 1995 dolls:s). Also does not ineiude.coeu assodated with TW2S prognm

managemeat r'+=*==CdZZtjoa, saak faxm tpgndes, 9nglc•shdl tanY szliwell pnsning, and rnaY fzrm
eafery,

'Baserl on Tar.z i4'ece Itanrdu=ors Systcn Ir.:cgrared Tcduiology Plcn WHC 1994). lane 10. 1994
d:afL The Rrsecr.h and Develoemcaz costs dcpiued above aro esamates based uoon the pro nrio of
eapitsl eosb with the Tzi-Prscy tlgroemeat Plternative.

Tabie33•8, TRW 1995, esCmsses the rrpoeitory fee for the Extensive Scaaratioas Altetaative

j(Csse 3-5M be•5679 aa?lion Iover than s6e esumssed :spcosisory fee for Case 1C, +• the
•otal5y"sum I3fe Cys3e Cost (ISLCC) moBeI developed for the Of^x of Civilisn Rulioac:ive

Waste Msasgemrat `Pet;iafoaaal wmm^mic^tioas with Mr: don Nirti of TRW on 5131195 and
S ..e^.:..^,. .

^•.. .7113/95;$suivisi's xpoasory.fc for G.sa 1C'is lesCmcud as follows:
.J..i .- ^. . . '

Two sepository em roeol life cycle cost = S48.294 bU3ion .
i . .

Defease ptogram shua = 15.7%

'
$safozd's soce bssed on ratio of number of $snford v ssse

'i. - P'd=3cs (2.465) to toal defease pcagssm packages
(4,588), from Ssble 2-4 ofT1LW 1995 53.7 %

b ,

$anfocd's sasre of Case 1C:-

(548.294 b11con x 0.157 x 0537)

. ^n q^S3 ^^1 4rt- a+%e1

tjyr I b -^'^•ow c.^ }``r^ l"Tnw

o"r c 6^ `'( S7 C"^

= SS.U72-^1110II

,ooo c.,,,,a-•{e^.,s 'aSo rneC. Cy ti^'-^

O^L^ ^So WQ e p aclCa^ts

10'7
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Table 9-17. Over-<.ll Cosi ComnoIIeat (Millions of 1995 Dollars). (2 sne-eu)

. . ,. :.: . .._. , . _ _.
Nocrs: Corir:aued

]RW, 1995, drscsmuru ofPmClarac S}aton Car and He^:n and Scjery Imxcs afilerford ilgn-

Znrl Wcru Yuri "j^'aa Opriars on the Ctvilleii lZcdioec;vr Wcr.c Mcncgaruar Sysron

dR7O=001717-57177-LtO03, R--v. 0, TRW ravimamxzal Saiocy Sysiomt. Inc., Vieana, V'ugiais..

W$C, 199:, Tank Wj=e Rcmedlcioa Syt.an di:iLi-Yecr Program Picn; WHCSP-1101,

Wesciagcouse Hmm.rord Comraay, Ricblaad, Wa.sWngwa.

For addiIIOaxl mfotaxtion, see Appmdix F, and also Jaasca, G., 1995, 3adcp Irfonnsion for Da:a

?abla in ianiw Seporsioat.Slurr+=w Eagirsecing Data PacYage, W.$C-SD-WM-DP-129,

Rav. 0, Wsaagh^ Hsafos3 Co31my, }tidlmd, Washiagtaa.

l._

9-30



.. ^3^
W'=C-S.D-w,Ivi-'cv-10o Rev. 0

Table 9-18. Capital Cost Component (tifi?lions of 1995 Dollars)2.

. k„"o .,. .
_. '̂^+a"d^"'^^iv^" ^+'Gy.E"n"°(£ ^44^'3rou^'vk-K^^"^^'"4 k'...'•.M.:.^

Labor - I 52,225

Mazeazls'and suDolies 998

EquiDment • 1,682.

Local ptirchasest . 297

. • Total .S5,202

•. Notes:

tLocal purchases - 13 percent of rat--rials and supnlies a.. assumed to be local purchases.

'Costi in this table reflect Option 1A as desaibed in Section 2.0. This includes construction of the
d=ched II.W vitrification fseiliry and-vaalts. However, it does not include nlliag of the vaults
with LI.W g(ass/SPC. These cosu are include3in Table 9-19. Section 9.1 and Table 9-26 provide

I
: additional capital bosrs for Option 2A for the Cs/Sr art-up cell. Scaion 9.2 and Table 9-27 provide

the adjustments neeesnry to r_tlect eapital eosts for Option 2B, as described in Seaion 2.0. Costs
of filling the grout tubes in Option 2B is covered in Table 9-19.' Costs in this table also include a

rough order of magnitude estimate of 365 million dollars for caustic recycling and 8ieraaf

deaitratioa. These process steps were not included in the original flowsbeu upon which the deniled
cost tsx+-•^ for the balaace of the ficility wss based (see Section 4.8.1).

For additional infotanrion, see Appeadiz F, and also Jansen. G., 1995, 3aohrp Iafonnarionfor

Data Zacte in E^ersi.e Separarions dka nmii e Eagiaeering Dara Package, .

WHC-SD-WM-DP-129, Rev. 0, Weszinghouse Hanford Company, Richlaad, Washington.

1. ' •
`.
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ll `,

Table 9-19. Oper<ting CosiConDonent (lvii?lions of 1995 Dollars)t.
y^

Qx.C^'o 1Un1t?euu-^s^
x. ^... :

Labor

• „^Y
k^ l^^ixts$ac ^Set^^a'^ .. •' r^ <^

^rR:'.:z.

51,803

2vtiteriaLs and suppli-sz 52,007

Eqvinmcnr' S333

Loca1 purctusrs' S4 13

Total 54,556

tTnetudes filling of Iow-Ieve1 azste vaults for vitxified LLW (Opuon lA) is well as surt-up,
decoa*a•^+*arion and decommissionina, and monitoting and tnaintuance costs. For groutrd LLW
(Option 2B), opet•uing costs would be higher (see Section 9.2 and Tables 9-27 and 9-28).

7.ocat purchises are based on 15) pereent of materials and supplies and equipment.

For additional inforsation, see Apoendiz F, aat?•also Jansen,tG., 1995, Beckup Informa:ton for
Data Te81tr in E:.enriiti Separerlors Ad'erncire Engineeriag Data Pac'r.age, r
WHC-SD-Wirt-D?-129, ltav. 0. Westingfiouse Hanford Comaany, Riebland, Washington.

. . ^
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Tzble 9-20. Qverttl Sc'r.edule'.

... , . .. . .. ,.

Construction I 1?/97 - 12/2006C17

Wetzrion ^ 1/200t - 9/20190

Deconramination and decommissonin^ ^ 10l2019 - 10/202401

Monitoring and maintenance I 3/2019 - 9l202913'

Reswsch and develoDment . 1995 - 2018

Notes:

tSee the Tar.k SYasre Ranediarfon Sysum Faciliry Confgorciors Srady (3oomer et al. 1994),

pages 63 and 114.

=See Boomer et al. 1994, pages 33, 63, and 114.

'Five years of deco*+um1^a^on and decotamissioniag assuaed after compietion of all ptocssiag

^ '. and viriacatioa

'$zsed upon 1,000 aaisiers. 250 mulu-parpose caaisxe:s; sSiamcau to repository begir.aing in 2020

and ending in 2029 per ususser pickup schedule in Table D-6, Case 3-5 SC, TRW 1995. (See

Table 9-7 for related iaforanrioa)

JIhe issumed construction schedale and the 14 year fajality operations schedule are hig$ly optimixie

for the eztsasive scttra$oas alteraarive. There is considerably higher techaial risk for extensive

separations than for the other TWRS-EIS alternatives evaluated. Coauqueafly, there is higher

schedule risk associated with this alteraarive than with the other altcrnnxives.

Boomer, K. D., J. M. Colby. T. W. Crawford, J. S. Garfield, C. E. Golb,--g, C. E. Leach,
D. E Mirehell. F. D. Nankani, E. J. Slauhxug, L. M. Sunasoa. T. L. Waldo. and C. M. Wiakler.

1994, Tank iYarre Ranediarioa Syuae Fadluy Corg-rgurafoa Srady. W9C-SD-WM-ES-795.

westinghouse Hanford Campany, sZic'alaad, Wsslvagtoa. See Appendix r also.

TRW, 1995, dsseaRUnr ofPre-Closure S}crens Can a.fd ilealrh and Safay lmpeat ofHaaford

K:gkd.eve! iVane YL•rifuarEoa Opriorts on the Civlliaa Radoacfwe Wane Maeagoner.r Sytrem

A00000000-0J727-S707-00X3, Rev. 0, Ts2W ryviroaaxaral Safety Synems, Inc. Vieaaa,

w,rgiaia..

For additional iafotaatioa, see A=eadiz F. and also Jansen, G., 1995. 3a6^n laformcrion for

Data ?a'oler in Er.ersl.r Separcioar r!lrernariae ingiaeeriag Dara Package.
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Ta^te P- 8. Backup to Table 9-16. Process Modules: Overall Cost.

! !1
T ,f

, 1 1 E
i.t

Radionuclide removal $1,159 $ 126 $92 $728 $569 $282 $5,733
Central facilities 5638 $638
LLW vitrification 5749 $308 $224 $24 $193 $151 $268 $1917
LLW disposal $14 $14 $1 $9 $7 1 $190 $141 $248

HLW vitrification $672 $320 $28 $25 $201 $157 $282 $1,685

HLW transportation $3 $0 $2 - $1

HLW disposal $11 $491 $502 1

Total 14,837 $1,803 $392 143 $1,132 $885 $19 $11 $84 $491 $10,730

xole:

D&D decontauilnadon utd Jecumudeelutdug
1tLW high-levei wAete
LLW low-level wule
R&D = tteser<rdt And Development

tSlert-up ><nd opemtion nutleriAie utd supplien ue AIlocaled baaaf on operation labor.

'Ue<:unlandnilion and Joconunteefoning nuteriale utd supplies ue ,alloo4ted bnnat on construction coat.

I



f

Lnbor 1,210,606,000 118,524,000 2,678,586,000 272,903,000 2,778,350,000

M;tlcriuls nnd suppilcs j .. 479,276,000 02,194,000 98,837,000 147,518,000 748,665,000

Lquipinent; .1 •, I 1;088,477,000 117,735,000 381,972,000 251,358,000 671,779,000

Total 2,778,359,000 38,453,000 748,665,0000 671,779,000 4,837,256,000

lNotes:

IILW a high-level wxale
LLW = low-lovel wute

'Low-level wute vhdfioallon (low aource), Option 2A.

'l-tlglt-level wute vllrlficAtlon facilily le combined with extenetve prclruUment.

t
n̂
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WHC-SD-WM-EV-1C0 -R:.v. 0 (O 6 '

ion exc}:.nge media (m 510,600 4,910 552,046,000

FeSA (Mg) 5660 4,720 $3,115,200

Aluminum mtrat., (Ma) Sd60 112 + 551,520

CMPO (Mg) 56,530 5 532,650

TBP (Mg) 56,530 755 I $4,930,150

NPH (148) 5440 703 3309,320

Sodium Cuaonaz= (Mg) S170 • 180 530,600

^a' (M°) 56,530 284 S1;854,520
c acid, 96 percent (M8) 51,210 1,470 51,778,700

rHF̂ 5500 740 5370,000
m oxziat-. (Mg) 5500 20,900 510,450,000
m bicarbonat: (Mg). 5500 12,500 36,250,000
trax <Mgg) 5500 47 523,500

N2' DTPA (Mg) 5500 196 598,000

APM (M8) 5500 10 .S5,000
Hydroxylzm.ine riiuzte (M.0) 5500 95 547,500

.DCPD (ivlgg) S150 4,480 5672,000 `
CPD (h1a) S150 4,480 5672,000

F-20

Table F-10a Backtm.to Ti^le 9-19. Ooerz^:ng Cost ConPon:at (kL+llions of 1995 Do111-ss,
E:t. nsive Pr...,*-^cnent, Anma1 Consumablcs for E:t`.•zsive Pr..,.arment with 'rii;;Z-lev;1

Vinincztion Detached Low-L-.v:1 Waste Vitrinca-ion-Option 2A. (2 sh.:.ts).



WHC-SD-W?vf-V-100 1L-v. 0

0 1

Table F-1C-,- B2ski.-p to T61n 9-19. 0nerZng Cost Coinpon=t (Nfillions of 1995 DoLars)

Ezt:nsive Prm:nt, Annual Consumablrs for. &t;rsiva Pr..ri-.atm:nt with Fi;h-lwcl
- - ^Vimnanon Dcrzchd I,ow-L-vrl Wast- Vimncanon-Ooaon 4A. (2 st=cs).

i

>xs.:+^-+^a- v.u.+^.^..ax-..
^ ^un-a^•^- ^^^,i .'

xe+^i^'n-•^o.s"^i`.;a'^^' : s ^'i.

.x.'1: ^^Ex^^^^

.
. +u+^,^,y.,Y.^.:^x..uac„xxc.,...,s•.^u.:,eaczt.ao3xe.^»:x :....a..¢>.c.

l^ontamin^rion t;hLm1C21S (Mg) 5401

m-...e.-^^,.-,. .^̂ "-r'

^ n^k;^^^ '

wa-.,,aaace.-.r.^ `.

14,000

..^^^,,^+ ^,.^'^.a"'..`i,ae^`'gy^ .

. '̂ a`^,•`^^^̂ fr-e^

^u^^..,.,.«^«.o..'°̂ -"'̂ +

55,614,000

Sulfur (Mg) S370 170,100 562,937,000

CTrout poWdCr$ \^'^a) . ^ 5100 0 so

Keros-nc (Mg) S150 70,170 510,525,500

12aw vrarrs (m3) $0.03 30,000,000 $900,000

Sanitzry water (m') 50.03 1,100,000 533;000

IIt~sriciry (MWh) S30 16,600,000 5498,000,000

Subtotal 5881,460,160

Solid wast- (m3) 51,000 4,000 54,000,000

Equipment (per year x 14 years) ^28,000,000 14 5392,000,000

Vaults I55,000,000 38 $190,000,000

Canist.ss 510,000" 448 $4,480,000

Containas 525,000 0 S0

Ovupacks 560,000 112 $6,720,000

Subtotal 5597,200,00

Total ' $1,478,660,160

Total minus quipmam ' . ^ 51,086,660,160

Snrt-im costs (mastrials) 3143,000,000

DconmT+;*+-=ri on and
decommmissioning (mat..-iial)

. . . 51,132,000,000

Total 52,753,660,160

Total minu zquiDmrnt 32,361,660,160

Nota:
HI.W Q high-kvd•msL-
u.W = lo.v-kvd .east.
I7, - QSbiL afUCis

Mg ° megigri..-s

Aanssel eqainaxit par.-cvse es:isumd by K. D. $ooma.
?rtUcz=at = S 9 au7lioa per yo¢r (sz iacxrase)
z'31.W vitriacaaoa = S 2 millioa per year (meitcr)
IS.W viaifieaaon = S 16 mt7lion net v^r (aelter)
Sub-totzl = S 27 mm per year
Mis:rllaneons = vra:S I m7lion Per
7ocil = 528 millioa per year

F-21
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Table F-10B. 3ackt.^ to TzbFe 9-19. O^e.zda^ Cost Cor;iponazt

(Millions of 1995 DoIlars).

-

Ezien.dve separations

LLW vitrincarion

HI,W vitrination

Indirect srauina

pretreatment s=-up

LLW vitrification start-up

HI.W mrt-up

pfeLUatment
decontamination and

LLW ritrificz7on
dcconm*nina*+on and

-.10.

15 620 9,300 1.7E+07

15 I 160 2,400 4.3E+06

15 160 2,400 4.3ET06

19 29 551 1.OET06

1.5 626 939 1.7ET06

1.5 157 236 4.3E=05

1.5 157 236 4.3E-r05

2 1 626 1 1,252 1 2.3E-F06

2 1 157 1 314 1 ' 5.7E=05

HI,W d..:.ontaminauon and
decommissionina 2 157 314 5.7E-F05

HI.W monitoring and
maint nance 12 10 120 2.2E-F05

HI.W nansponarion - 30 30 5.4E-F04

Total 3.3E-f•07

Nou:

HLW = LigS-iavel +:+ast.

IS..W - low-levcl wuz:

All asfi hous are bcsed on a sa$-year of 1.812 hossss.

^

F-22
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Table F-10C. "Bz.chro t6-T2:o1e 9-19. Chxiating Cost Coiagontnt

(Millions of 1995 Dollars).

OAK 07

r

ILW vitrifcation :52 10 98 .160

xotes: . .
,. ^ . .

MW a ;y(gy-leVCl WiLSLe

u.w - SOW-jCYel WiSL -

^ -

-71 _

F-23
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Table F-10D. Bzr's*g to Table 9-19. Over<ting CoSt CoLiponcnt

(Mllions of 1995 DoLars).

Etussive s..-o2.-alions S940

LLW vitrifiration S243

HLW vitrification 5243

Indirect staffing' S33

PIUIL'2tmCnt St37t-lip' 594

LLW vitrincation mrt-up3 S24

I3L.W Start-uv 524

Pretreatment decont+**i*+a*i on and dwommissionina S123 

LLW viirification dt~onr2mination and dr,.,ommissionine S32

HI.W decontamination and dcrommissioning S32

H'LW monitoring and maintr.nanc-3• ` 58

HI.W transportations 53

Total 51,803 j

Notes:

.'ior iadimz aafng. it was asa:ned that all wor?;us would be nooexeapt.

'13e total start-up cast for each feciliry is arbitrariiy set to the annnal Ka:inng roqui==meats. These aart-

up xeauuemeau have been set to 1112 yea.-s of the annual. This leaves 1 111 years of cari cost (S95

million = $24 taillion + S24 aiI3ion = $143 zaillion) for start-vp ma:c.^isls and supplia.

(S63 rillion x 1.5 ya = 595 asillion) (516 r,.IIlion 7.1.5 y:s = 524 mi7lion) (S16 miIlion x 1.5 yre a
S24 million).

t

'Decon t^-n:na^oa and 'Tm--;":oaiag for eaelz fzCaity is axaisririly set equal to throe ye¢rs of staff CO."

plos tlurty peturat of the total capital cost minus the con.tingency. The rsfFng rvquiKmenrs have been
set to two yesra of the anansl. This leaves one year of staff cost (S63 millIoa + S16 au7lion + S16
ms7lioa o $95 irsllion) ?las thirty pc==t of the eapital for mazcrial and eupylies.

The total capital is equal to the capital plus a forty pcseat aonangeacy: tficazfore, the aepital value to be

used for the a--^-••n`:=•tion:n$ deeon+m;Mioaiag cost for mat.-zials and'applies is equal to:

Capital S•;,837 aillioa per 140 per.ot = 53,455 mIIlion

The cost based naoa the aoiml would be as follows: capital deeoar^^+:.,^^oa and decommissioning = -
53,455 million x 30 percent = 51,037 mt7lion. Tats, the totsl decon+^-*++*^tt on and decommissioning ^
cost for mat--tials and eipplies is set to 51,132 a»13ion.

F-24
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T-vF1e F-10D. 3zclin to=Tib1e 9-19. C3peraizng Cost Component
(Millions of 1995 Dollm).

Tiotas (coatinu-bd):

ror moaitoriay aad the followicY was s=...•--ted: exe=pt aouId be 10 pa--ett, ba:yaininy
=+;t 10 pcr.,cu, sad noaexra=pt 80 puocat. ..

ror RII.W traas;wrutioa, the followitty was tssamr,d: ezcapt viouId be 36 petmt. baryainin8 t:ait 36
par.cat, aad aoa=eapt 2S per. =c.

All exe:apt and batgainittg ttnit at5ployea iro sratmed to be radiaaoa work=. All ttoaatrumt
ciptoyets art aonradiatiaa urorke-s.

F-?5
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Table F-11. Bzckub to Table 9-20. Overall Scbedi1e.

Cons:vction

Faciliry

Configuration
Uption Start Finish Study

Pretreatment +BLW vitrifieation July 2001 December 2006 page 114
Standalone LLW vitrification December 1997 July 2005 page 63

Overall December 1997 December 2006

Operatidn

Pretreztment January 2004 January 2018 pages 114, 33
HL.1Ar vitzification March 2005 March 2019 pages 114, 33
LLW vitrification September 2005 Septembcr 2019 pages 63, 33
Overatl January 2004 September 2019

Decontaminati on and d,x,ommissioning for all facilities is assumed to start after the
completion of process duration, that is, 5 years.

I October 2019 October 2024

Monitoring and maintenance is for HLW canisters.

and maintenance is assumed to start with the completion of HI.W vitrification.

ing and maintenance is assumed to finish when the last multi-purQose canisters is
to the repostory.

to the repository start in 2035'.

on discussions with K. D. Boomer, 1,000 canisters are assumed, 250 multi-ptupose

10 multi-putpose canisters would be azruport=d per week (Slaathaug 1995, Table 9-7,
footnote 5).

Duration of shipments = 250 multi-purpose canistzrs/10 = 25 weeks.

Mazch 2019 September 2035 j'page 151

and DeveloDment

1995 12018

I1oc-.s:

HLW = higp-levc3 waste
• LLW = low-level wur--

F-26
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Ex Situ alternative comparison

Waste Blending Canister Count (HLW) or, Canister Size Overall Duration of Trips to Repository Trips to Reposito ry
Loading Ractor Number of LAW Vnults Vault Size Processing Plant Operations 10 rail cars/train 10 rail cars/train
weight % (m"3) Efficiency (years) 2 can/HMPC 4 can/1iMPC

NoScpnrutions snAa-Icw
W1iC Data Pkg. 30% 1 21400 10 369'0 14 2140
Proposed DEIS 20% 1.5 587426 0.62 60% 15 29371 14686

Inlermcdiute Sepat•nlions
HLW

WHC Datn Pkg. 45% 1 t1o$' 6800 .1.26 25% 14 340 170
Proposed DGIS 20%. 1.5 33386 0.62 60% 12 1669 87S

LAW
WHC Data Pkg 25% ' 1 40 5300 36% 14
Proposed DE1S IS%

^ -

L25 83 5300^60•%' 19
Extensive Separations " -

HLW bo^•s^tcc.tc

WHC Data Pkg. 34% 1 Y 502 0.62 267. 14 25
Proposed DEIS 20% 1.5 1571 0.62 50% 14 79 99

LAW oruS<:k.it_
WHC Data Pkg. . 25% 1 38 40 5300 367. 19
Proposed DEIS 15% 1.25 83 5300 609'• 19 1

cu&_.

.0 ;,.,,^ i... Soro-^

IO^3oo e^ to

U.^zh,7

'ZC,

o-L 3 3 y3 &S- C4.-A ^ rfevs

I/27/96 • Page I WSTLOAD.XLS short summary
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a: '•"7 t '!•^- 4.

I .;.
. .^. ^ Cl .. ,

M' ^ : ; _i^ L ^ , ,- -•,'^..^° ! S^•?

,, ^ . ..^1:..,.. _ i...; ;^.^...;
• r ^^ ••^'.^ .. . • .^._;.... ;._! . _! _.^....j._..

: ^ •^ • : _i 1.^ ^....!...^.' ^ ^•• ^^^ r J' ' "^--
V7^

, `^ _ (. -I^ ^: .. . ..;-• ^. _^ .^.. .i+?_ ^ ^= ^ ^^ ;. •^U^ , ...^_.^._ .
^ G • ;'. ^ '^;_(J.•A ^'^ .'^!" .. ;. .; ^ i. .^. t ^

(\^ J %̂^ : , --•!°^ c
•{ .7 . ^/: , '^:U..^ ^

•^ • _- " _y 'f-^' ^.^•^; _1• ,._i

. . ^ J t^t, , ^^j ,. . : ^„ . . .L.. • S{ _^^.
:. . . -..

J.^., :t • '.. .. -(^
„ . .rr.^ ... .... ..._._ . .• ^ ^--- r

... ^ , . .
•^•-,... f__^__.

^ :i • -{.. .. ;.. -..»`., » ^, /^ • ``r ^ ^..__^ _ .

'^Q ' 11 (' ^V.,:J ! .i;._'^^ '.. . . .^._..i. ..^»_, •_ '̂`_•^...
() • • ♦ • ' • i' . : . ^ . ^.....t--

^ ^; • ' : • `.t•_ : .j._ '. : • 7 . i .
fl , • ; _.._.

_ _ 1 • •^J ^'. •!- .- • -: • . a...^.._.'._

I»^l ^ 't '' ^ • • : ' ' : :
, 1 !t^ n':. ... , ...l...,..i , . : ......j.. ^, .._..a..;....'__..^^:.:^.

._

-^'.i:.

{.^'i.!i•:.j...i. .t

^.^?...:.•: :..... ;~^ :
• .

, ..I. ' ' ... ' ,^- ' . . .. ..'Y9 :^ : ., .;i •.a;. ' ^

^,. ^ . •^ , .^.• : j.. .}

•_._y•(.^; ^)^^•

. .

-15^•j
:1-' ^' ^`

'^.

^ • I »^w... ^-^»
,

..I.. ' 1.-'^i^^.^ •. , _i ^'.. .!.^

.; . r ,-^•• t ...^, ^: { , ^ ^^ ^;• 1^, ;^` `^

9&
_ _^ , , _ _^^.. .i ^_: .^...;. . • .. .

:.

i^^.,:...p i.^.... .
..... • .,L

_^_'I_-.^•• ;i• -- --•!-'.•;'^i p.. ^• :. :^ .
^^.;. •^- ';: ; ;...:^,:`"

,,^. '^^-i-• l 'f- ^r^ 1' ; -'-- : ^: .`:. • .

'•r_`^- . ; i '(,,, ' ' .,-. , ... .

^il_ _•^,', ^...^.. .a (°t.; _. . •

E ^• .j: ^._.a.. .,....^'..-•^-; . ^ ..y....;. ' 1

^;{_ _f__ !
^ . ^• , ^ ' ») ; ^ ! ; • _ ,

I _.!. ».,_
^
._.._.._..+.. .i._ _' '• ^ : ^' . t

I_ - j ! i _i-
±,_'^'C^u^' ! -i -^. . • 6'

j'--; --- •^--j__^--.r...a..._ ; ^ _., •. .I ' ..t. r , • i^t^ ^, •,r `•-_'-:.1.....^....^ _t...!• ^ 1,p

^.;_Jw......:^1^: .:^•:.^^:..:;^_!. _^it °,l-. . . . • .. ^.

:•



• . ,

6r ^
w m ^ .
vzi Q i t

t .

= .
,

-s ` •t ^^

.; i.. .. ^.: ..

V '. V9 '•.

a ,
' ^-•y •j ; t t

u+ ^

z r ^^I f+++^ ^;: LU^ 'I.
I.."zt•I

Q V ^

-^i ^ J ' ! : , ••

. .. f,. ,

^ tyi•'^ ,^^.

r^
t

. ( `... i . i ^ ^

.,..; . , .
....'..;

.l. ^v
7.^.^t. t. ._

•. .(. ^ : ,

II ^ l • c.^
^.. i i

3 !^
.^.. ... I

^ ..^ . ^ ._.f....!.. C

^Ki ..L.:^t.... ,-. : ...i ..i....

-^-,.... .

t̂ ^^^ .
.^.ti^... ^

..
Ol ^'.^1•-

. ^. `

:...o^...^..
^,.^.. _

^ _ ^, ...! •__
_..^^ .

.•.^^•. ^;. ._.;^.

,... i
..

^^.

.^ ^

t1'.. ...^.
. .^

:---{

... ....
.: _. .. ^.^

...^)_ .....^i y .

„t .:. .._.....

• i^'Ji -

I..^._ li.

;...
.^_:..;.

i .. ..

...i ... : .

^ I .

. .

^... _ .. ..

_. i

^ .I
I . +

..I .._..' :_

I __..'l. ..^. . I ... J ... ...........



=p-1 In

p i i ^ _i '•
C4, . .

^n x

Rt..,

p

.^ ,.^I

:^:..;: ; .. . .., ,
rt!^

Q_

,f r
z ^• j I ( 1^ .V1'

p I :•. _' ... J

..^

a . r^ ^. x. .^ , y, ^•

' ^' ,^°^.^ . •3`^iawill
^z

0

V
. u IL. ..^• •^ o .. ^. :.,.

:^;.^.•^^

. ..

...,. . i. . . .. _.._^..

^ I. .. _ .
^.

; . . . L . . . •_..^ ,...,1....,
,
'. ..._. _ . .^: ^ ...... ^.:.::.._:

..;.:.......^^:.^..^:
^ ^ ^... _

` ....J^ ......_ _
M I , _-^ _.. _.. ...
M ^i^-_....
.^ .. .^... ^ I__.. .

_, .., •
-^ .. •

_. ;
,.,



\ I^

CT'

d
= dr

mUS
to

^

O
R



h

0

^ ^^ ' 1 .. .
^ 1 i ^̂ ^rt
^

,
I

^
.i..I

a
..

^Y..^



•.. ..-::., . . ..;.: • = >..;..: _ ..._. • :^,.:c::• U^ {7

^ ; ' ;. . !...
__

^ _ - -- __... _ -^:.j

- - - - - - ^ . •I •^
:;i

K ^ e..;e r ,, . ... .. , . . . . !{'. ... .._^. . ._.. ._.... ._.i . L ..I._ .^• ^^.:-:.^..:... ....

_^
t • . , . .' , ^ ;• :_

^o; = , . ( ^ . _t. ...
. -
^i

- -F W -- -^-

••`•i••
^

...i..

_ m ^

^ • . i ^ ^
_{- _ (- ^ • ,

...I.. . O

^i , ....._._( .. ... . _ ...._ ...1. .._.. . ... _._t..
,

. (..

__.i___I. ..`..•....^.......'_;....._-I
.. . .. . . . ........, • : I I _ _ _ _ _..I. .. .^ R

. • ! ._. ... ... . ... ... ^I^ ^` ^ • ^; .. . ..;^ ^-{: '^' ^ N
^i. !-F r ^•-{- ; ^ ^. ^ ( ^ .: . ^ -l^I,^

/ ^ ..!^ P
^z

i: •j` i I ^ ( i ^ `( ^ I\ ^ r.. .__( i ' ••-- -.. ... .._ 8S'•' _ ..... ... , ._ .
`

. i......t-. ,^ , .^... .. 1_ .. (..... • ... __.. :. C ^-- ••^
. t ^

"_!.i^\;.... _ ._ 3.._ . ___ ^ .__i ( Rni r.... , -. •. .. x

:;^ i . . .._ .;^ ........:........._, .i . !.. _ .
^, .... . Iil^ i.l;^i ...1..__.._.^...- - ---- _.'^- -( -- ( • `• ' • _ I..._.y ^
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F.11 Backup for Table 9-16 ,

' Tablc F-36. Totai Cost by Upit Operatic>n.

31ud6o vtadr $43 $129 '$6• $2 $12 $6 . ' 19 =207

Cesium renoval 0E0 $276 SS7 $21 $105 S56 S143 $97^

Ccntralirtd facilitla 5520. . $520

LLW vltrl0culoo $1,300 $624 • • 5179. 36S $332 $176 ^6q ^ q^q

LLW dirpwid $16 $9 $4 $17 Si 5225 $14 r294

IILW vitri0eation $1,400 $659 S70 S78 $9E4 • $126, $260 S7,957

IILW tranepartnlon S31

HLW dispoaal 5219 , $5.619 SS,SSE

Total $3,643 $1,716 3322 $173 S986 S-373 5225 5219 $630 $5,619 S15,926

Noler:

Table values are in nilllona of 1995 dollan.
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.a^-cc/^.-0Ze^'r __( Sf3 So _)-^1707,

---^ -_.(LGuS^._^9!c?)..= G °3_tt^5 ?sf

3

. ......... ^ -^ -- -,- - -
^uui ^ C ( ^3^d^ S> lio^^z

----- --- . - -^: -.^ ^ _

` ^. l/ }S3^+v^ : ' -' , ^ ---- - -,.
G-j a ; u3 ei Z.N vooX_!/¢

--- -----------__ : ___..------ - -- ------ -- -- -..--^------ ._.-------_-._...----------.... .._.....------^FoeMSiaosi(asi)



JE JACOBS ENGINEERING GROUP INC

DATE SUBJECT . SHEEiNO.

BY CHK0. JOB NO. OI^T [t7/O^

_ ^7 - ..__. . . - ..

G2/^..% ^-r-?^t/^•u 'l - 3-

?_..1^4( aoO^(0'2) t7a3

__.

o^,SffEfo3^y.3 +(3•9'7^ 7ai^+3>.^-C5 HEfotM.3).
,. _ _ -- -- - -.,-_. . - ---^ -- - - . ^------ ..

-- ?4 vo u`f, Sov 1y/ - N`!5 Gfo`/

=^.2r+^u^.f
---

C..^.C.^.^s,^;%̂ .^-r-^^ -_ -- --- ---- - -- . _ ^

--- - - --- - ---^
-- - - - - - - - - - - -

G17c.^^

^074 fo-;;- ----.. - - - ^ : .-.-___ - - --- ._..- - - - - ---FORM 97-005-1 (4181)



FORM 91-0051 (4181)



JE JACOBS ENGINEERING GROUP INC

DATE o"^l qr SUBJECT SHEET NO.

BY&4-^ CHKD. JOB NO. 1^17 ^0 ^

bp/TE• -_ _ . ^.

/3
"z s.

^,^- a,uT.^•,,.^G-^^-.,/-u•a,^-,.GC

'̂ /.: -2 « ,^- .i ^;, ^ C'^^^ .^/^-. ,^ ^C^^rz. ^ v^^d 5

__._ _G-•`.J.-. ^-;c^,,,"_^.`^'''`-%vs'^ .^i^u.-... :.-.^o.^ ....G'd.f.^..^_..i,^

- - ^' ^-•^,^?.--^ ^-. . .

.
)(^^63) 14(_y)

__.. . _ ^=^^ ..._ _ _........._ ----_ ^. oyEff^y'mT^o•._
_..

3 . . . .... . . .._.-_.._.. _..

r

FORM 91-005-1 (4181) --^------^ - ^- ^-



JE JACOBS ENGINEERING GROUP INC

DATE ^ - r S - 2 ^ SUBJECT SHEET NO.

JOBNO. O

= 4•Sy EfOz)^

...1.r3a

^'^v(%flls
3

_ ^l2.





ME JACOBS ENGINEERING GROUP INC

°gt toz''h1Yo.^•.
- - _ (-i ---- f--r- -

- -^---
^'° ^G^,,,^,.-^-7^_- i<4 Ga'xB3)^^ /•/ E7`o`f+.`-. -^ j ` ,

_ ^ _ ! = ^. 0 4 Eto/v .t G; .^^ ^^ • ; ; ^--'

^S3^Yo4

----
i

i a^U, 1"`u S 3Cr ^oY ^• J oG Etav^'
- . - -: ^ -.-^ -^--

FORM 91-0051 (4181)



JE JACOBS ENGINEERING GROUP INC

DATE SUBJECT SHEET NO.

BY CHK0. JOB NO. ,'y f('<<!7(0(
...-..^. ........_ . . ___.. ^ . .^ . _._.. . .: .... . . ...._. _. _ . . . . . . .

Ca srro ) t^^^- r ro3^

! - a..SyE7c 3 ^+vtTr.^t • ^-_- - -- - ^ -- =i-- i i ; - --- -:

_-^_ -- , s^!^ - ^,Q. 2^^+ Ffo s ^0.5^ = I /63_ Ef-^o^.qst ^̂ • ^ 6#---- .

t . . . ^ ^ . .i
2 !C p _398 Eto3)(In

r-t 03

^•. ^̂^°^^ __.w-^_'c ^^^^^: ,,^.^.^-^,.^.or.«-^^ .^^^?^^..^^,.^ '
_ 7.^^

--. .'.-----^ ,..^'wi^a•vc*n- .Cg•i•%e%^.i^. ' '̂ / -C^_C^$38`^i p.i`b•G2.^,.^ ( lGic^as

141^ H^P.- 2--..----- ---. _- -=-=--^ --- - - - - - .`
--- - :_. -- =---... ---s-^^G.^2a- -

uMve.c ': . _ la 3o0 .

__..__..... _.:_ _.-^.....---
PORM 91.005.7 (d/81)

= %3-°^ - --



JE JACOBS ENGINEERING GROUP INC

DATE ^-^'•`^_^^^ SUBJECT SHEETNO. a0 ^-`^Y

BYCHKD. JOBNO. ^^'•^ ^^^^ ^

._:ic. :. .._ -_ ._. . ..:_ . .....-.. .. . ^ ..- - ^/

..__-'---

^- ...------ L' ... __n?YiY''}''!,/ /sA' •?•^•e/Y..,D^^.-!2u.K^.yt% . _
..-. . . _.----- ---'. . -'- :-_ . ..--. _ .. .... . ..... . . __^.

_...--
..:_.__e,.-._;^^_`_ -----

^.. ....;^. .. __._. ---- (- ----'. ^l^!?.% ^--._.-----_ . :. .
- 7-

_. .__----- ---
.. _._....^-^_._^'^^t^Ga^_,,,Li.pp.4-^;.._...-r^,U;^.^•..u4x+_'^:--' .....------:

14
' .2 .

14

.._
a.

d _.ff^c^P^? .- lG ^a_7 _t-.._ /_G 7^7 .5 ^:!•^ _ ^31a o

..........
qy aocab /c3 so3C.

^^^-^w.<^_- _ /a2VE7ai f /_o2Efo^(1.C3 ._ 3.1^ro2...-----

_-

- a^ CSEfoz yH_3
-
(y lzEfoii?l'^..--- --- - -r---- ---- --'

^ ^ .' • ^ . I :
.,, .

'. . ^ .. . ^ -_ y^ ^ -__..- _I -_-_..____ .
_ • _ _ . _ 4

- --' --G
qY L?foY nn 3. _-C/12 /<^_ 0>?9^J^_--^

f.3 ,^.H.^.^ .r,^,a. .̂.^ ^r `'^'^`°'Y'-^-'_ - _

AL-, --,;Z'

issi9`6 ^^J^+j

(747) _̂ sa3ya8^ '

- iL/

cq2_folvilrT)

/l O`aG0 h/t` CA o SR,ZO^n/^._ ! _ ...
. - .... _ 3

..;
0o y.

- -^y^ -n . a .7.^ a2_3.rfo`4!'it3,_
_

^3zi)C3?31 ° .Zc 63z^^T^f

---_.._._.. ---- --- - -^-

---- ...------ =-- -----=
FORM 91405•1 (d/81)



JE JACOBS ENGINEERING GROUP INC

DATE 2 SUBJECi

BYCHK0.
. .. .... .,.. ... . . . _ . ., . . . -.

SHEET NO.

JOB NO. 0^ `. '

9.32 ^:^.f os^n 3

CY. ^ a E to>) 1^1 ^ G 70^^

I, `T3 G-"toG yi13 a.^>rfr^a

-- -- -- ^ i
; ! ^ , . ^



JE JACOBS ENGINEERING GROUP INC

DATE 2- /5--- ^!L SUBJECT

BY lf^C62 CHKD.

SHEET NO.

JOBNO.

--:.. --
^

. ^. .._._. . -..- -- -- --- ' -- - -_^e^/ ,

^ /frn^c?^ / ^ oS

. _ <- - ---. _- ^ ^. -_ ._ _ _... ----_ __- . --- -- ---
--- ---------- -- --- -- -_ .. __

FORM 91-006-1 (d/6 1) ^ - ^

.. . --- -^ -- -----





a
JACOBS ENGINEERING GROUP INC



JE JACOBS ENGINEERING GROUP INC

DATE SUBJECT ^ .. SHEET NO.

BY^CHKD. JOB NO.

..... . ._..._,.. .----- . _.... _.. _. ^ _ _._ .....- ..-.^

^i!?^) ^.^f3r^^ =- l89a'a0 ?^?3 .



J11
JACOBS ENGINEERING GROUP INC

-- ^^^ • -^----

__^__ - f3 ?voo) Co 73

=1.571 Et^^̂ fi

GTfU^F^'!



JE JACOBS ENGINEERING GROUP INC

DATE 1 57- r'f SUBJECT

BY r• ^J CHKD.

SHEET NO. A7 ^qa

JOB NO. O/Ks".'9/



Jt JACOBS ENGINEERING GROUP INC

DATE a- rs=sG SUBJECT ^ SHEETNO. .1 13'

BY CHK0.

1

JOBNO.
J. ..V _ . :- . .. _:- . ...

^..J".i ^ '^"J ^. ^^^ ^f^^
^j^ • ^^

^^"^'^.... .. .. _... J

_.__. _.__. . _. -- -._. .. __ .. . . ..- - ` ----
_^ ^ -,, .̂^^-r^ . ^^^'J /.,e!e^

_^ ^G.s^ _ t3.•_ /d' ^ 3 ^.^.-^t ,--^^^'^r ._ . .^..*i,^̂'

'V,/..-- .._ ..._ .. _. u... _--__
_.-_• . _-_

.._ -.:. . ^ ...._.. ^..._ . .

7 4G E'rolorr..^`--- - - _

-_ ..^. __ _. ^^p'^^!,_^ ^[/4F•^•y^^^LL^G^!^ Z. 1*3
. Y...... .Y. ys r •r-0'(

---- - i^^^P
_.__...^..._ . _ -

_.

__-

----- ' ----^ '-..--t-o-'--

- to' ""; t°3^-

17t);

IfAcJ

^-. _...._. ---° . - -- -- ------

'"g ! -
a ^ Et oT^^o

va u^l^O.. =.^ 2d E'tv; .^ 3:.. - _ .- - - --- ^

^ -(i^^z^`.(x` 4^'^nJ s+31/a wG^ =: 3 9

-- ^ . . T^ ' -- • - --- _: 1 -------- -----

I...--

i ..^ ^l^G^%^'^? _- . (^,^Ic-toc). ^(^-?yEto^)' ' ^•09 -
-----. .-- ---- - ----- - --. __ - -------

: - - ^^ zccfoq +(^a/c ta^)^. ^Ca v7E ^oq) ^-(^: 9qcf°'>J__._ .c^^•wa.^;- - ^-------^ .. ^---.. _ . - ---- -- _. ..----^. - ---
l^$:7G<tvU ^o,37ktoy = a.13- =----- - -------------- --- -- -- - .__..---- . _ . .------- -------..:.FORM 91-0O9t (4lBt{ --



JC JACOBS ENGINEERING GROUP INC

DATLE "-15 -!Z G SUBJECT ^ ,. SHEET NO. ?^./ y D

BY "I-.;d CHKD. JOBNQ
_. ^ .. _.._..__... ._ . ^^-.

1^ o-l^'-.r,r o-a- ^'.^.^^.^2 .c^-^".^u^ ^.^-c^-^` .%̂^j'^--°r ^..o-^w'^•^.-.G.wr^

_. -c^•v-k^ ^ ^ a ^ .^ ^.L -^- _

f . _ ^. . ..... . ._._..

. - -.. _^n / .p^t^^ _ ^Ga^^aK^ .. . . .. ... . . . ... . .

. a._. G,^^^^Vi :^ : _,;..., /..`v.. ^'..d-D+..ai'.ef.i _ i-..t/'s'..^..lif... .t,^^- ^ . - ._.

_. -.. ... -
/^^^"u^'^ ,^.x-^".^.)

'7?'l1..=_ C.R•_^3)_^3.lt'faG.r,,3^ ^C.6 D[:..tvG^rt^_

^-

_.. -. - . - -(p/-- - - - - -.

o r'^'o4) 'r`G GOL-'to^^+^^.OG y-oS^
.. .---

`

FORM 91-0957 (d/81)-----^^--



- -- ^- ---^

---+

^-- ----

_:^•_^ e

_ ^j.Gyrt^^(g^z

37 . Ef-o v icµ3

lrv^^^_K'^•^-^ -*̂C.

- :.----C_=:- -^-C-s-^^-^-^--o^)--- ^--

----- _:------- ., ..-----._..__. :.. --------- ...
coarA 9^msi tasit ^ ^- ^



JE JACOBS ENGINEERING GROUP INC

-.. ^ .----- -- - ---.^ ------ ---.- _. - _.



FiE JACOBS ENGINEERING GROUP INC

, - - -- - -- - -----_ -=----- - ---- .

^/!__^v_^!^¢ ^.„^{G.^..,! 5-.U.f!'
w• .

--^w..^'^^ ^,̂r o^ GZ .r.^.^.CS^""G''°.^.

3.^ y

'
-- --

-----;LO-'tt^% 5.^w/....' ^.ts^^;(3•3 q_E"^^t^/_4c-tav

^-"''--2 ^x. ilcw`'
- - ----- - --- _._5 -- --- _. _ .

, _ /^ -^.'^`^^'h.iHt/r^?'^'^ŷ ^-'̂ ^
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Table B:10.03 Resouice Summan•. Tank tVaste alrernadvec

Resource Phase No Action Long-Term In Situ Fill In Situ LC Situ

Alternative Management and Cap Vitrification Intermediate
Alternative Alternative Separations

Alternative

Land. permanently Total ` 17 25 3 I 25 40
c i d homm tte ( ectares)
(Long-term commitmem Construetion/ 0 N/A N/A Y/p 7
of radiologically Operation
contaminated area)

Closure 17. 23 25 25 33

Land. incremental Total 0 42 21 I I I 108
temporarily committed
(hectares) (area Construction/ 0 42 1 91 83
disturb{d during
construction and

Operation

operations) Closure 0 N/A 20 20 24

Borrow Pit Disturbed McGee N/A N/A 16 16 21
Area (hectares) based on Ranch
an excavation depth of 3
meters Pit 30 N/A N/R 39 34 57

Vemita N/A N/A 21 21 27
Quarry

Water. Total Sanitary plus 1.52E+06 I.52E+06 2.43E=06 1.71E+08 i-.47=+07
(cubic meters) Raw Water ^•S'o

Water.Sanitary Total N/R N/R 2.43E4.06 1.71E+08 +06
(cubic meters)

Cotssuttction N/R N/R 5.9E+05 1.7E+08 5.0E+05

Operation N/R N/R 1.8E+06 1.2-=+06 9-.4+06

Closure N/R N/A 4.13E=0: 3.8E+04 6.0E+0:

Wuer. Raw Total 1.5E=06 1.5•t3;+06 N/R N/R l^iE+07
(cubic meters)

Construction N/A 1.7E+04 N/R N/R N/R

Operation 1.5E+06' 1.5E+06 N/R V/2s 'Ut:+07

Closure N/A N/A N/R \/R N/R

Energy Total !.lE+03 I.IE+03 1.3E+00 4.46E+03
Electricity (Gwh)

Constrtution. N/q 4.4E-01 1.8E+00 5.6E+01 7.4E+01

Operation - I.lE=03 1.IE+03 9.5E+02 4.4E+03

Closure N/A N/A N/R N/R N/R

Gasoline (cubic meters) Total N/A 8.6E+0: :.0E+02 1.5E=04 8.0E+03

Construcion N/A 8.6E+04 9.7E+01 1.5E-0: 7.6E+03

Operation N/R N/R N/R N/R +^M c-iof

Closure N/A N/A 3.OE+02 3.0E+02 3.9E=02

deitteppenbleppmb.d!!
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1 Table 8.10.03 Resource Sumtnary. Tank 1Y'aste.Alternativs (co4t'd)

2
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13
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21

11)

33

24
25

26

Resource Phase No Action
Alternative

Long-Term
}lana8ement

In Situ Fill
and Can

Alternative

In Situ
Vitrification
Alternative

Ex Situ
Intermediate
Separations
Alternative

Diesel (cubic meters) Total 23E=04 8.5E+04 5.96E+00. 7.1E+03 +0•:

Construction N/?. 6.3n-04 t.3ET03 I.Sn-Oa 2.In+0:

Ooeration ?.?E+0 3:3E+04 6.(E+03 6.lE+03 E+03

Closure N/A N/A 5?2E+0- 4.5E+04 6.62E+0;

Kerosene (cubic meters) Operation N/A N/A N/A N/A 9. +0C

Materials: Total N/A 3.5E+05 1.9E+0: 1.3E+0^ ^ - ro

Concr_ce
(cubic meters) Construction N/A 3.5E+05

•
NIR I.3E+05

v
.+05

Operation N/:1 N/A NIR N/R !•lt' ',72, I005

Closure N/A N/A I.9E+0: NIR I.9E+04

Carbon Steel Total lEt03 1.33E+04 N/R 2.6E+05 1.1,76-tE+05

(metric tons)
Construction N/A t.23E+04 N/R 2.6E+05 I.07E+05

Operation IE+03 I.OE+03 N/R 2.6E+05
S!4

$kR-• rtoy

Closure N/R N/A NIR NIR 1.9E+04

Stainless Steei (m0 oauruction ^ /A ? 3 +Ol NIR + '

Haste!loy/Inconel (mt) Construction NIR N/R NIR NIR 2.3E+03

Glass Formers (mt) Operation N/A N/A N/A 1.1E+03 ^+05

Process Chemicals (rttc) Operation N/A N/A N!R 6.8E+03
!

•1:i^E+05

Bulk sulfur cement
sulfur (mt)
dicyclopentadine (mt)
oligomer (mt)

Operation N/A N/d. N/A N/A

S•7
S'75

A,At
4d8E+05
3-.4e+03

3-tE+03

Ion exchange media
(cubic meters)

Operation N/A N/A N/A NIR 22E+03

Borrow Site Silt
(cubic meters) -

Closure
-

N/A N/A

-

3.77E+05 3.77E+05 5?6£+05

Borrow Site Sand and Tom( - N/A N/A 1.1E+06 9.55E+05 +.68£+06

Gravel (cubic meters)
Construction N/A - N/A 6.9E+05 NIR 3.17E+05-

Operation N/A

I

N/A (sec
construction)

5.:E+05 ?F!A

!•A9Ej-cG

Closure N/p N/A 4.15E+05 :.15E+05 1.36E+06

Borrow Site Basalt
(cubic meters)

Closure N/A N/A 6.38E+05 6.38E+05 8.05E+05

Asphalt (cubic meters) Closure N/A N/A 6.35E+0» 6.25E+05 8.07E+0:

Msmrve.awvMa.dlr
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ttesuurcc 1'husc Gx Siw No lix Situ No lix SIW tix SUu/ 1'hased 1'buscd
Separations Stl)laratiUlls 1':XICIISIvU I11 SI1ll Illl(IICIIICIIIalillll 11I1(lll'^Ill'111a1(U11 '
Alternative AIICruativC Separatioos Curobtnatlou Alternative Alternative (1'llase 2)

(VitritlCatiUll) (Ca1Cltullinu) Alternative Alternative (1'ilasC 1)

1:lll, pcrmeucutly Total 27 27 40 37 0 43
cuuuuitteJ (hcclares)
(Lung-ICnn Coustructiou/ 2 2 7 8 0 tocuuunilnunt or Operation
radiologically
cunlamiu;ued arca) Closure 25 23 33 29 0 33

Land,incrculculal Total . 83 83 108 106 33 108
tcmpurarily _
commiucd (Ilcclarl:s) Conslrucliuu/ 63 63 84 84 33 84
(area distulBCd during Qt+Uraliull '
CUUslfltlaiUll and

operations) Closure ^ 20 20 24 22 0 24

Borrow Iltl bislur(ICIt McGee Ranch 16 16 21 18 0 21
CCIAr I ) b dea ( I afCs ase

on an cxcavalion Pit 30 • 44 44 59 32 0 51
Jcpih or 3 mclcrs

Vcrnilz 21 21 27 23 0
27Quarry

W;ttcr,•I'utal Saoilaryplus ^14i3'h06 2.41:•h06 399L•-1-07 +3513+07 2.813^1-06 1,0815^h07
(cuhicwctcrs) ItawWatcr a.y9. ,4-04 1•y!

IVatcr, Sanitary
c bi t

Total -ti?•hU6 3.613^1•05 JLi^U6 3, h'st06 6-31's-hUS s1U813+ UG
( u c mc crs)

Canstruclion . 2.3911+0S 2.391i+05 5.2913-1-05 4.192i•05 3.913-1-05 2.541i.1.0S

Gpcrativu 3. 6.312 •b06 2.081i+06 j tiBGUG 2.22+05 4-14V hUG

Closure 4.131i+41 4,131i-1.04 2.0513+05 4.91's'h04 1.61dh04 6,03131r(Yl

Water, Raw '1'olal . ;•h05 8.S8t?•h04 3:()h?tU7 y/d.Idi-h07 2.2131•06
/^.g
53[li•^AG^o

1t1( ubic II Crs)c

Cuostruclinn N/It N/It N/R 5.51i.1.06 N/It N/It

Upcraliun :Y+2 ;i-US 8 .58L'NYt
zf

3,011+07 3- li'hU6 2.21's-h06
L ro 77:^aW-U6-

Ciosuru N/It N/1t N/It N/It N/It N/It

^



Table 11.10.0.3 ltesmtrce Swuwary,'I'uuk Waste Alternatives (conl'A)

tu
7,0

iJ

10
11
12

Itesuurce 1'huse I?x Situ No
Separations
Alternative

(Vitriftcutluu)

Ex Sllu No
Separations
Alternative
(Cu(clwutou)

IN Situ
Extensive

Se(IaratiUlls
Alternative

lix Sltu/
In Situ

Combination
Alternative

1'hused
Lnplcmeutatimr

Alternative
(Phase 1)

Phased
implementutluu

Alternative (Phase 2)

I:ucrgy Total 4431:+03 4.72L+1I3. +:W13^t•lkl 4:3 li-t-01 1.7i?t01 ^(r141^•r63^oY
Electricity (Gwh)

Cuustructiun 3.011+01 3.0Ii+01 891:•1Ul 3.812•1-01 5.UG+U1 3.731i+01

Operation :b)t3+0J94 4.69fe+U3
.

4. E+U4 -44l1•1•03 1.613•1•03
^.o ry-oy
-GJ

Closure N/2 . N/it N/R N/It N/It N/it

Gasoline (cubic Total 5.4127+03 S.nl's+03 1-.0•+04 3.013+05 6.82-t-0J • 5-1 +03
meters)

Construction 5.111•I•03 5.111+03 1.713+03 3.0I:+05 6.5G+03 4.712+03

Operation N/k N/it .NNt5'e
+

^r ^N/uc-
o I N/lt Na.

Closure 3.01C+02 3.0111+02 3.911•_+02 3.36I3+02 3.313•1. 02 7.91Ii+02

Diesel (cubic meters) 'I'otal +11 ^4retoy ^a:+04 9^21i+i1^ 3413+05 3.62-h04 Z43+ 04

Cott:iruetiutt I.I913+04 1.19l•a04 2.91-- +04 4.snr:•o-os I.ac, w 1.32ron

Operation
y^toy91Z .t•l13 28+02

^rio v
F:02C+Ui

9
4
.̂
7a_+03 2.011-+02

n
133tbi-03

Closure 5.22122+04 5.2213+04 . 6.722 +04 5.811 +04 1.8i:+lkl 1.813+04

Kerosene (cubic
meters)

Operation 3:642-+04•
/•oLcEro$"'

t„ • ^r
8.05 J+04?!
r^}

936F?4-04-
a.3uLy0^

3:+II:+04
`1•Y3

9.813+02 3a13+04
5•I

Materials: Total 9•. 1?+06 1 27l?•106 •°°° 6:bJl k 3,74&rU5 2.41:+01
Concretc
(cubiu meters) Construction ^. 61?+U5 2 +05 5.013+05

.
27L^'+U5 2.4Ii+01 32^) :+04

Opcratiuu
iy

E Ub
croG

^}.iN?4.05.. F3:+ 5
croy-

8:51'^f-U+ 4.41ii-02 3.W3EtoS-Ir7l:^tdfd-•

Clusure 1 )11+04 I!911+04 1.911+(M 1.913•1•04 U I!I1S-t-04 v^ t
--^

^ttk^A'f WM!{^r^^d,:.^.y^,u^?wviR^P^k^^4ir&:iih^±^^+ikalyiva,,.,,.:ktµ;u^tasx^alaa^,:.:.>.::t.,.,...•...:..



Table II.10.0.3 Resource SWllltlary, Tank Waste Alternatives ( COIH'lI) •

Itesuurce fluue lix Situ No Itx Situ No Iix Sttu lix Situ/ I'huserl I'Lused
Separatimts Separations Extensive Iu Sttu Implementation Implemeutution
Alternntivc Alternative Seliarutiutu Cumbinatimr Alternative Alternut(ve ( I'huse 2)

• (Vhrllieullun) (Culciuatiuu) Alteruative Alternative (I'Imse I)

CnrbonStccl Total ^ t? ^OS t^ov - 1-1 I?i-US -t1)8l?i- 5 3i•o^ 8.313i-04 7:N3i3-i-U4a•o7C-to S,
(meuic tons)

iu^i yCuns r ^ :U4- 442(di-04 I.41+05 3 131? 104 8.313-1-04 3:8 Is-1•04

Upnratiuu 1C ^ 6 7.041's1-04 '` 0°a• 01 2 JI?i•U2 ^, IGi•l^4-"'oil

Closure N/A N/A /A z d2^^D N/A N/A N/A 3.GG E'toy

Stai:dess Steel put) ousuvcuua
r

(:2 a•Ul
Â ^to

•FU61) z.i^-^Î-^ff• .^-L+03 Lsei-na l.lsisi-(ki

tt3Til^ ncuuc tw) Consirucrwn ta i•F 3
• 4'y-o3
0( Tn3-

!. rru
t tst ^U3^ 27I?F03

^ b7^
Clst:fo

Glass Furwcrs (mq Operation 23Li•OS N/A ei-05 . 7!?i-(15 1.31si^U5 u211i°? i-US

I'rucess Chcmicals Operation 4-tYS137 +05 3.0611+05 8-86C-+05- 1.-551?+04- 5.811+04 t3{?i-115
(utt) l,3AEto(o 2.jqey-°5 4•7y

Ilulksullurccwcat Operation y4S. /.//Erom"' 3;q3 C y
'

Yo
2 ^sult ur (mt) N/A N/A 6711 +05 C^fa•ll4- S^li--hU4• t2l?^I-()3 ^•oyrto

Jicyclupemadine (uu) N/A N/A a:2ryoy 4,46E+03 2C.^313i-03 7:+1i02 (-2Or'•t») 3:4£+03 5•7yc^PoF
oligumcr (mt) N/A N/A r•rx <•?a 4,4G)'+03 ^i^yOl's+01 6i(k+U3-/^^3 2(l? L!)3 $,7g^' fa 5

(un exchauge media Operation N/A N/A 4.92+03 I.II?.1-02 1.41?i-01 1.4Ii+02
(cubic mcters)

(iurruwSiteSilt Closure 3.77117i-05 3.7713+05 5.3513+05 4.3613-t-05 0 5.26I3+05
(cuhic wcters)

Ilurrow Site Sand and 'fotal
4^f7

1,21)le-i•06 1:2Jt? -U 6 31i+06
q'
^34Li•U6 1.2I?-r(W

q
I:SI?+G

Gravel (cubic mcters) - t,Y g
U

.o^ ^'•,
Construction .29j+03 : 3I?i•U5 G+OSO 4d4?+05 1.21:+04 4,711?+05

Uperaliun •N/A -NIA44``-fo( d4tA'
f

7 F'fOJ
see N/A 'N/A `71^'! ^

/•y3e7Lo7 /•L^^ D`l constructiuu)

Closure 1.171:1-06 I.17131-06 1.361?+06 9.4t1i-05 N/A 1.36131-06

Ilurrow Site Il,rsult Closure 6.38C+U5 6.381?i-U5 8.U51?i-U5 7.0I?+05 N/A 8.U513+n5
(cultic melers)'

^

vw'-
':+,,.

7^itQ

-^ t

K^ J1
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Table 11.10.0.3 Itesource Swmnary,'rank Waste Alternatives (cont'd)

Resource Ylmse Ex Situ No Ex Sllu No IN Si1u lix Situ/ Phased 1'based
Separations Separations Extensive Iu Sint Loplcurentatiou Iompletnenlnlion
Alternative Alternative Separations Combination Alternative Alternative ( I'huse 2)

(Yilrificution) ( Calcinallon) Alternative Allernnlive ( Phase 1)

Asphalt (cuhic Closure 6.2513+04 6.251i+04 8.1613+04 6.98134-04 N/A 8.0713+04
meters)

naica.

t Silt and Basalt Ilorrow materials are used only for barrier construction during closure.
N/A = Not Applicable
N/It = Not Reported

Ik4I^N 4\
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Table 3_6.1 Borrow Site Summarv - Materials Used Durine Construction and Ooeratiotts

Alternative Borrow_Type Amount(n>'[fti]) Location

No Action (fank Waste) N/A N/A N/A

Long-Term Management N/A N/A N/A

In Situ Fill and Cap Aggregate 690.000 (2.5E+07) Pit 30

In Sim Vitrification Sand 540,000 (1.9E+07) Pit 30

Ex Situ Intermediate Separations Aggregaie V-27--11 317.000 (1.1E+07) Pit 30

Ex Situ No Separations
- Vitrification z L 2

".7s ^
Aggregate ?"^o

200 00o C7.2 ^ foo^
123,000 (4.4E+06) Pit 30 2SuGo^ o

Calcination Aggregate 4.4E+QZLQN Pit 30

paEx Situ Extensive Se rations Aggrega[e «t.^- 37` 3V+07)b Pit 30

Ex Situ/In Situ Combination Aggregate
7

410. 9^ +07) Pit 30

Phased Implementation (Phase 1 only) Aggregate Qa.Zt;. 1-0 12,000 (4.3E+05) Pit 30

Phased Implementation (Phase 2) Aggregate (r47i1 ll• 1 159.000 (5.7E+06) Pit 30

Notes:
N/A = Not Applicable

L319o-0 (1.3u Et0 17)

Table 3.6.2 , Borrow - Materials Used for Backfill of Emntv Tanks for all Ex Situ Alternatives

Alternative Method Kind Amount (m" [fttJ) . Location

Ex Situ (all) Tank Stabilization ' Aggregate 754,000 (2.7E+07) Pit 30

Ex Situ/In Situ Combination Tank Stabilization Aggrega[e 452,000 (1.6E+07) Pit 30

Phased Implememation (Phase 2) Tank Stabilization Aggregate 754,000 (2.7E+07) Pit 30

Table 3_63 Borrow - Materink Used for Conntruction of Hanford Barriers

- Alternative Borrow Kind Amount (m, [ft"l) Location

In Sim Fill and Cap. In Situ Vitrification. Silt 377.000 (1.3E+07) McGee Ranch
Ex Situ No Separations' Riprap 638.000 (3.3E+07) Vernita Quany

Aggregate/Sand 415.000 (1.5E+07) Pit 30

Ex Situ Intermediate Separations. Extensive Silt 530.000 (1.9E+07) McGee Ranch
Separations, or Phased Implementation lfiprap 805,000 (2.9E+07) Vernita Quarry
(Phase 2) _ . . : :.. Aggregate/Sand 606,000 (2.2E+07) Pit 30

Ex Situ/In Situ Combination Silt 436.000 (1.6E+07) McGee Ranch

Riprap 490,000 (1.7E+07) Vernita Quarry
Aggregate/Sand 700,000 (2.5E+07) Pit 30

tvotes:
Ittcludes materials to construct barriers over tank farms.

t Includes materials to construct barriers over tank farms and the LAW disposal vaults.
N/A = Not Applicable

deirlntt3Ura3.dll 3-103
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1
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4
5
6
7

8
9
10
11
12
13

14
15
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r
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22
23

24
25

26

Resource Phase No Adton Long-Tetm In Sttu Ftll In Sttu Ex Sttu

Alternative Management and Cap Vitrification Intermediate

Alternative Alternative Separations
Alternative

Iand,pettnanendy Total 17 25 25 25

committed (hectares)
(Long-term commitment Construction/ 0 f1/rC ^/ .NmY ( rj IyGK

of radiologically Operation Q I
contaminated area)

Closure 17 25^ I^ 7^ ^j ZY 33' (-Z,

Land, incremental Total 0 l 5Q 21 111 .1<18 1is
orarily committedtemp

(hectares) (area
d ddi b i

Construction/ 0 Z^ 91
stur ure ng* Operation

construction and
operations) Closure 0 N/A 20 20 24^ Z4

Borrtiw Pit Disturbed McGee N/A N/A 16 16 ?,Y ZC

Area (hectares) based on Ranch J

an excavation depth of 3
fmeters Pit 30 N/A N/R 39 34 ,5 7S

Vemita N/A N/A 21 21
Quarry

Water, Total Sanitary plus 1.52E+06 1.52E+06 2.43E+06 1.71E+08 1.47E+07

(cubic meters) Raw Water

Water, Sanitary Total N/R N/R 2.43E+06 1.71E+08 3.6E+06

(cubic meters)
Construction N/R N/R 5.9E+05 1.7E+08 5.0E+05

Operation NIR NIR 1.8E+06 1.2E+06 3.1E+06

Closure NIR N/A 4.13E+04 3.8E+04 6.0E+04

Water, Raw Total 1.5E+06 1.52E+06 N/R . N/R 1.07E+07

(cubic meters)
Construction N/A 1.7E+04 NIR N/R NIR

Operation 1.5E+06 1.5E+06 NIR N/R 1.07E+07

Closure N/A N/A N/R NIR N/R

Energy Total 1.IE+03 1.tE+03 1.8E+00 4.46E+03 9.07E+03

Electricity (Gwh)
Construction N/A 4.4E-01 1.8E+00 5.6E+01 7.4E+01

Operation 1.1E+03 1.IE+03 9.5E+02 4.4E+03 9.0E+03

Closure N/A N/A N/R NIR N/R

Gasoline (cubic meters) Total N/A 8.6E+04 4.0E+02 1.5E+04 8.0E+03

Construction N/A 8.6E+04 9.7E+01 1.5E+04 7.6E+03

Operation NIR N/R NIR N/R NIR

Closure N/A N/A 3.0E+02 3.0E+02 3.9E+02

ddsleyprnDiappenA.dl7

^
01

^^
vL^ l ^^l y^^Vy^G`^./1.^
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1. Table B.10.0.3 Resource Summary, Tank Waste Alternatives (cont'd)

3

4

5
6
7

8
9

10

11

12

13

14
15
16
17

18
19

20
21

22
23

24
25

26

^Qf,/ a is=vG

Resource Phase No Action
Alternative

Long-Term
Management

In Situ Fill
and Cap

Alternative

In Situ
Vitrification
Alternative

Ex Situ
Intermediate
Separations
Alternative

Diesel (cubic meters) Total 2.2E+04 8.5E+04 5.96E+04 7.IE+04 8.82E+04

Construction N/A 6.3E+04 1.3E+03 I.5E+04 2.IE+04

Operation 2.2E+04 2.2E+04 6.IE+03 6.tE+03 1.02E+03

Closure N/A N/A 5.22E+04 4.5E+04 6.62E+04

Kerosene (cubic meters) Operation N/A N/A N/A N/A 5.8E+04

Materials:• Total N/A 3.5E+05 1.9E+04 1.3E+05 7:29E+05

Concrete
(cubic meters) Construction N/A 3.5E+05 N/R 1.3E+05 5.4E+05

Operation N/A N/A N/R N/R 1.7E+05

Closure N/A N/A 1.9E+04 N/R 1.9E+04

Carbon Steel Total IE+03 1.33E+04 N/R 2.6E+05 1.64E+05

(metric tons)
Construction N/A I.23E+04 N/R 2.6E+05 I.07E+05

Operation 111+03 1.0E+03 N/R 2.6E+05 N/R

Closure N/R N/A N/R N/R 1.9E+04

Stainless Steel (mt) Construction N/A 2.2E+01 N/R N/R 1.9E+04

Hastelloy/Inconel (mt) Construction N/R N/R N/R N/R 2.3E+03

Glass Formers (mt) Operation N/A N/A N/A I.IE+04 2.94E+05

Process Chemicals (mt) Operation N/A N/A N/R 6.8E+03 1.90E+05

Bulk sulfur cement
sulfur (mt)
dicyclopentadine (mt)
oligomer (mt)

Operation N/A N/A N/A N/A
1.30E+05
3.4E+03
3.4E+03

Ion exchange media
(cubic meters)

Operation N/A N/A N/A N/R 2.2E+02

Borrow Site Silt _. _
(cubic meters)

Closure N/A N/A 3.77E+05 3.77E+05 3.24E-+05

6,4SE4c^^

Borrow Site Sand and Total N/A N/A 1.IE+06 9.55E+05 1.68E+06

Gravel (cubic meters)
Construction N/A N/A 6.9E+05 N/R 3.17E+05

Operation N/A N/A (see

construction)

5.4E+05 N/A

Closure N/A N/A 4.15E+05 4.15E+05 .6+9G

Borrow Site Basalt
(cubic meters)

Closure N/A N/A 6.38E+05 6.38E+05 SA3&+03

^ 3/Ef0

Asphalt (cubic meters) Closure N/A N/A 6.25E+04 6.25E+05 8.07E+04

deuioPpe,rblayprw.all
B-190
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1

2

3
4
5
6
7
8

9
I0
11
12
13
14

to
15 .
16
17
18

19
20

21
22

23
24

. ji^'rt^;ti':ti.S^Y'.:2;.. ^:?rn's,iiJ.;>£ ^^ . . . : ^i:: ... ^.<:^^;G.• . .. ^ + . . n^. .. .. . . • ^ ^ ' ' . .

Table II.10.0.3 Resource Summarv. Tank Wasle Aiternatives (cont'd)

Resource !'hase Ex SiW No Ex Situ No Ex Situ Ex Situ/ Phased Phased
Separations Separations Extensive In Silu 6nplcmentatiott Inlplementation
Alternative Alternative Separations Combination Allerm)(ive Alternative (Phase 2)

(Vitrificatiou). (Calcktation) Alternative Alternative ( Phase 1)

land. Pernlanently
conlmiucd (hectares)

Total 27 27 AISd. X4- I 0 Z

(i.ong•lenn
conunitment of
ndiolo icall

Construction/ .
Operation

Y ^
I

12' ^ q 73
4

I8' 3) 0
1

^116 /]
v-'

yg
contaminated area) Closure JiS Cf

/

2^y^ ^3'i '29' 1 V 0

1.and. incremental
tempnrarily

Total -a3, ^Y
o

108 11Z ^(
D^

^ 3Z 0^
14 7

conunittcd ( hcctares)
(area distunccd during
construction and

Construction/
Operation

63' l4G g3'aI 41
U

4'^^ ' q' ^ 2 3

operations) Closure 20 20 24 22 0 24

Borrow Pil I)ismrbed McGee Ranch 16 16 X2„S je ^ZjI f, yYZ 5
Area (hectares) based
ml an excavation Pit 30 4" 7 44 39 04 X 7 g-
deptll of 3 meters

Vernita 21 21 7/ 0 2^
Quarry G^7" /

Watcr, Total Sanitary plus 2.813+06 2.4E+06 3.39E+07 1.35E+07 2.813+06 1.08E+07
(cubic meters) Raw Water

Water, Sanitary Total 2.3411+06 3.6E+05 3.9E+06 2.513+06 6.313+05 3.08E+06
(cubic meters)

Construction 2.3913+05 2.39E+05 5.29E+05 4.19E+05 3.9E+05 2.54E+05

Operation 2.06E+06 2.0813+06 3.21E+06 3.081306 2.2E+05 2.778+06

Closure 4.13E+04 4.13E+04 2.0513+05 4.9E+04 1.6E+04 6.03E+04

Watcr, Raw Total 4.6213+05 8.58E+04 3.0E+07 1.1E+07 2.2E+06 5.5E+06
(cubic meters)

Construction N/R N/R N/R 5.5E+06 N/R N/R

Operation 4.6213+05 8.5813+04 3.0E+07 5.5E+06 2.213+06 7.7E+06

Closure N/R N/R N/R N/R N/R N/R

9.1 p6

1 )
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1

2

3
4

5
6

w

7 ,o
N

8
9

10
11
12

.. ;
Table 1).10.0.3 Resource Summary, Tank Waste Alternatives (cout'd)

Resource Phase " Ex Situ No
Separations
Alternative

(Vitrification)

Ex Situ No
Separations
Alternative

( Calcination)

Ex Situ
Extensive

Separations
Alternative

Ex Situ/
In Situ

Combination
Alternative

Phased
Implementation

Alternative
(Phuse 1)

Phased
Implementation

Alternative ( P6ase 2)

Energy Total 4.72E+03 4.72E+03 1.672+04 4.5413+03 1.78+03 6.14E+03
I:Icctricity (Gwk)

Construction 3.013+01 3.013+01 8.913+01 3.8E+01 5.013+01 3.7313+01

Operation 4.69E+03 4.6913+03 1.6613+04 4.513+03 1.613+03 6.113+03

Closure N/R N/R N/R N/R N/R N/R

Gasoline (cubic Total 5.413+03 5.4E+03 1.0G+04 3.0E+05 6.813+03 5.1E+03
meters)

Construction 5.113+03 5.1G+03 9.711+03 3.01's+05 6.513+03 4.7113+03

0(ieration N/R N/R N/R N/R N/R N/R

Closure 3.01E+02 3.0113+02 3.9113+02 3.3613+02 3.313+02 3.9113+02

Diesel (culiic meters) Total 6.5tE+04 6.412+04 9.7213+04 5.16E+05 3.613+04 3.2C+04

Construction 1.1911+04 1.1913+04 2.913+04 4.5413+05 1.813+04 1.313+04

Operation 1.0213+03 1.0213+02 1.0211+03 4.1712+03 2.013+02 1.2211+03

Closure 5.2213+04 5.2213+04 6.7213+04 5.813+04 1.813+04 1.813+04

Kerosene (cubic
meters)

Operation 5.6413+04 8.0513+04 9.3613+04 2.913 +04 9.813+02 3.0e+04

Materials: Total 2.338+06 . 1.27E+06 6.6912+05 3.7411+05 2.413+04 6.5E+04
Concrete
(cubic meters) Construction 2.668+05 2.66E+05 5.0E+05 2.711+05 2.413+04 2.913+04

Operation 2.0413+06 9.813+05 1.5E+05 8.5E+04 4.4E+02 1.713+04

Closure 1.9E+04 1.9E+04 1.9E+04 1.9E+04 0 1.913+04

vl
1

.`e \
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Table It.10.0.3 Resource Summary, Tank Waste Alternatives (cont'd)

2

3
4

5

6

7

8
9 ^
^

10
II
12
13

14
15

16
17

18
19

20
21

Resource Phase Ex Situ No Ex Situ No Ex Situ Ex Silu/ Phased Phased
Separations Separations Extensive In Situ Intpleinentation Implementation
Alternative Alternative Separations Combination Alternative Alternative (Phase 2)

(Vitrifrcallon) (Caicination) Alternative Alternative ( Phase 1)

Carbon Steel Total 2.3213+05 1.3213+05 1.9813+05 8.2113+04 8.3E+04 7.8513+04
i(taetr c tons)

Construction 6.1213+04 6.1213+04 1.413+05 5.3511+04 8.3E+04 5.851:•+04

Operation 1.46E+05 7.0413+04 1.6213+04 9.6E+03 2.913+02 2.013+04

Closure N/A N/A N/A N/A N/A N/A

Stainless Steel (ntt) Construction 1.2613+04 1.2613+04 2.113+04 9.513+03 1.5E+04 1.1513+04

ilastelloy/Inconcl (mt) Construction 1.5113+03 1.51E+03 1.80E+03 1.15E+03 2.612+03 1.15E+04

Glass Pormers (nu) Operation 2.5E+05 N/A 3.55E+05 1.47E+05 1.313+05 2.8E+05

Process Chemicals Operation 1.958+05 3.06E+05 8.86E+05 9.55E+04 5.8E+04 1.513+05
pnp

Itulk sulfur cement Operation
sulfur (mt) N/A N/A 1.7E+05 6.5E+04 5.213+04 1.213+05
dicyclopcntadiue (mt) N/A N/A 4.4613+03 2.6513+03 7.413+02 3.4E+03
oligomer (ntt) N/A N/A 4.4613+03 1.70E+03 6.8E+02 2.4E+03

Ion exchange mcdia Operation N/A N/A 4.9E+03 1.1E+02 1.4E+01 1.4E+02
(cubic nrcters)

Ilorrow Site Silt Closure 3.77E+05 3.77E+05 3:35E+05 4-5$E+05 0 3:26E+05(cubic meters) 6,45- 5.11 6.95-
13orrow Site Sand and Total 1.29E+06 1.29E+06 1.73E+06 1.34E+06 1.2E+04 1.513- +06
G l bi(curave c meters)

Construction 1.23E+05 1.23E+05 3.72E+05 4.1E+05 1.2E+04 1.71E+05

Operation N/A N/A N/A (see .. N/A N/A
construction)

Closure 1.17E+06 1.17E+06 1..36E+06 9.413+05 N/A 4:36E+06

Borrow Site Basalt Closure 6.38E+05 F8E+057 $.05E+05 7.0E+05 N/A $.05E+05
r(cuhic it 1 9r 3/ 7557 9, ?/

r a
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4 ,- 1Y
Assumpaoas c

1. HLW glass for any of the ex situ alternatives involving separations is calculated at

20 wt % waste oxides. The waste oxides exclude silica and sodium.

2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.
Note: EA glass limits are 17 % Na20 and 4.3 % Li20 and each Li20 is equivalent to 2
Na20 so the EA glass is equivalent to 25% Na2O without any Li20. The privatization RFP
states that the HLW glass will be 25 wt % waste oxides not counting the Na20 or SiO2.
3. The LAW glass composition is calculated at 15 wt % Na20.

4. The canister size for all HLW is set at 0.62 m"3 ( 1X canister)

5. The material balances contained in the WHC data packages were used to calculate

the waste oxides for the HLW and LAW streams.
6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,
and 40 wt % waste oxide loading.

7. The material balance for the Intermediate Separations case was used for the Phased

Implementation alternative and was modified to account for additional radionuclide
separations.

8. For purposes of interim onsite storage and transportation to the repository 4 of the lx
cans are assumed to be placed into an HMPC or similar packaging and would be
repackaged at the repository.

Page 1 ^ Z^o
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HLW conc data for RadTran Jacobs Enggitxering Group

No Separations «'HC data packa;e values

Vicrifica6on
Radionuclide Inventory No Separations ! !

HLW Glass (WHC data pkg)

jTota( Curies I
Am-241 ! I 1.04E+05 1
Am-2 U • ( 3.32E+OI !
Cm-244 ! ! 1.18E+02 1
Cs-137 3.49E+07
Yi-63 ! ! ( 2.69E+05 I
Yp 237 ! ! ! 6.97E+01 !
Pu-238 1.08E+03 i
Pu-239 2.64E+04 1 !
Pu-240 I ! ! 6.70E+03
Pu-241 ! 7.49E+04
Ru-106 ! ! 3.79E-02 ^
Sm-151 ! ! 6.30E+05 !
Sn-126 6.27E+02
Sr-90 4.36E+07
Tc-99 ! ! 3.21E+04 !
U-233 ! ! 1.21E-02
U-234 ! 2.12E-01
U-235 ! ! ! 2.06E+01 !
U-238 4.81E+02
Zr-93 3.94E+03
Total (m3X 1.36E+05

Note: Curies from decay daughter products not included

! ! !

f ! ! !

! ! ! ( ^ .
! ! 0'^
( ! !

f .^"

-! !

N

1/27/96 WSTLOAD.XLS HLW conc data for RadTran
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HLW conc data for RadTran Jacobs Engineering Grouo

No Separations Alternative New Base Case ( 1/26796)
20 wt% sodium o:ude loading, 1.5 blending factor ! •

Vitrification Calcination

Radionuclide Radionuclide

j Concentration { iConcentration

{ Curies /m'3 I Curies /m'3

Am-241 2.86E-01 1 1.55E+00

Am-243 ( . 2 Ef - ?c wr'f - 9.12E-05 1 QK. { 4.94E-04

Cm-244 3.24E-04 1 1.76E-03

Cs-137 { 9.58E+01 5.19E+02

Ni-63 ! ! 7.39E-01 4.00E+00

Np-237 1.91E-04 1 1.04E-03

Pu-238 2.97E-03 1 1.61E-02

Pu-239 ! 7.25E-02 3.93E-01

Pu-240 { { 1.84E-02 { 9.97E-02

Pu-241 2.06E-0 1 1.11E+00

Ru-106 ! j 1.04E-07 5.64E-07

Sm-151 1.73E+00 9.38E+00

Sn-126 I 1.72E-03 1 9.33E-03

Sr-90 1.20E+02 1 6.49E+02

Tc-99 8.81E-02 4.78E-01

U-233 3.32E-081 { 1.80£-07

U-234 { 5.82E-07 3.15E-06

U-235 5:66E-05 3.07E-04

U-238 1.32E-03 7.16E-03

Zr-93 { 1.08E-02 5.86E-02

Total (m3) { 3.64E+05 6.72E+04

Number of 0.62 m'3 canisters 5.87E+051
Number of 0.62 m"3 canisters per ffi\1PC { 4 4

Number of trips to the repository 1468 1y
Based on 10 HMPCs per train {

Note: Curies from decay daughter products not included {

- I 3^
( S'^ o0 0

/
t l _l u,v rZ

!
I

I ^ 1 - 1
i i^ I 1. t
i I I I

1/27/96 WSTLOAD.XLS HLW conc data for RadTran
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HLW conc data for RadTran Jacobs Enzaineering Group

^Intermediate Separations.tiv HC data package values
! I ! !

? Radionuclide Inventoty Low-Level Higls-Levet
! ! !Waste Glass !Waste Glass
I j !L I Ci/m3

i1m-241
.

! 3.90E-02! 1.00E+01
! ! !Am-243 1.30E-05; 3.20E-03

I I C-14 I I
! ! !Cm-244 ! 4.70£-061 5.90E-03

Cs-135 4.80E-06j I.SOE-02
Cs-137 ! 1.20E+001 I 3.70E+03

I 11-129 I I
! ! ;Ni-63 2.60E-02; 2.80E+01

I Np-237 3.20E-051 6.60E-03
!Pu-238 I I ! 3.10£-041 I.10E-01
Pu-239 ! j 7.60E-031 2,60E+00

! . Pu-240 I ! 1.90E-03j 6.70E-01
! Pu-241 6.70E-031 7.80E+00

( Ra-226 I
Ru-106 j 8.50£-091 3.80E-06

! Sm-151 j 3.IOE-021 6.60£+0l
Sa-126 7.20E-041 1 5.00E-02

11 1 Sr-90 4.30E+001 j 5.60E+03
! Tc-99 1.20E-01 6.30E-01

I Th-230 2.30E-121 4.10E-09
U-233 j 2.80E-09j 1.20E-06

! I U-234 I ! 4.90E-08 j ( 2.10£-05

!
I U-235 ( 4.80E-06 2.10E-03

U-238 1.10E-041 4.80E-02
Zr-93 1. E-05j 4.10E-01

I Total (m3)3 2.10E+051 9.40£+03

! ! !
Note: Curies from decay dau;hter products not included

i! !
! ! !

! ! I

^

I !

1/27/96 WSTLOAD.XLS HLW conc data for RadTran
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HLW conc data for RadTran lacobsEnsi.eering Group

!Intermediate Separations New Base Case (1/26/96)
20 wt`7 waste oxide loading. 1.5 blending factor

Sensiti'4ry @ SZIls1CIYiN@;

Base Case 115 wt^o loading 40 wt9o loading
Radionuclide Inventory HLW HLW HLW i

glass glass &ss
Cl/m"3 1 CUm'3 !Ci/m"3 j

!Am-241 ! 4.54E+001 ! 3.41E+001 I 9.08E+00 1
Am.243 ! ! 1.45E-031, 1.09E-03i ! 2.91E-03 j
1C-14 0.00E+001 ! O.00E+001 ! 0.00E+00 1
!Cm-244 1 2.68E-031 2.01E-03; 5.36E-03 1
Cs-l3i 6.81E-03; 5.I1E-03; 136E-02 1
jCs-137 ! ! 1.68E+03j 1.26E+031 3.36E+03 1
I-129 1 1 0.00E+00 ! 0.00E+001 1 0.00E+00 1
(Ni-63 I I?7E+OI; 9.54E+001 2.54E+01 1
INp-237 1 ! j 3.0OE-031 2.25E-031 ! 5.99E-03 1
IPu-238 ! 5•OOE-02j 3.75E-02 1 I 9.99E-02
Pu-239 ! 1.18E+00j 1 8.86E-011 1 2.36E+00 1
Pu-240 3.04E-01 2.28E-011 6.09E-01 1
Pu-241 ! I 3.54E+00; ! 2.66E+001 7.08E+00 1
Ra-226 ! 0.00E+001 0.00E+001 O.00E+00 1
!Ru-106 ! 1.73E-061 1.29E-061 I 3.45E-06 1
! Sm-151 3.00E+01 2.25E+011 ! 5.99E+01
! Sn-126 ! ! 2.27E-021 ! 1.70E-02i ( 4.54E-021
! Sr-90 I 2.54E+031 1.91E+031 ! 5.09E+03
! Tc-99 ! 2.86E-0 I! 2.15£-011 5.72£-011
j Th-230 ! ! 1.86E-09j 1.40£-091 3.72E-09
U-233 5.45E-07 4.09E-071 ! 1.09E-061
t1-234 I 9.54E-061 7.15E-061 1.91E-05
U-235 9.54E-041 7.15E-041 1 1.91E-03
IJ-238 ! 2.18E-02) ! 1.63E-02 4.36E-021
Zr-93 j ! 1.86E-0ti ! 1.40E-0 1j 3.72E-011

j Total (m3)3 2.07E+041 ( 2.76E+041 1.03E+04

I i ! ! !I ! !
! ! I I I !
! ! ! !I

Number of 0.62 m-7 canisters ! 3.34E+04! 4.45E+041 ! 1.67E+041
Number of 0.62 m"3 can/HMPC 4 41 4
Number of HMPCs ! 83471 ! 111291 4173
Number of trips to the repository o^F 8351 11131 4181

Note: Curies from decay dauehter products not included ! ! !

! Il I
!! ! I I
' ^I I.

j i ! i!
t t , i! I I

l/27/96 WSTLOAD.XLS HLW conc data for RadTran
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HLW conc data for RadTran Jacobs Ensinearine Groco

;Extensive Separations Data Packa;e values
\oce: data pac,:a8e values modified by ECN co Rev 0 data pac.l•a;e
Radionuclide Inventory HLW Glass i LLW Glass

Basz Case (.A-I) Base Case (A-IA)

f ! Ci/ta3 Ci/m3 I
!Am-241 2.09E+021 ! 7.34E-04i

jAtn-243 ; 6.69E-021 2.35E-07;

1C-14 I i 0.00E+00 1 O.00E+00 1 I
f Cm-244 i ! 2.30E-O1 i 4.56E-06 1
Cs-135 2.91E-01 ! 9.16E-07 ;

ICs-137 7.02E'r04 i 2?1E-01 1,

f 11-129 i O.00E+00 1 I O.OOE+OO i !

I ! Ni-63 i 8.47E+00 ; 1.83E+00 i !

i 1 Np-237 1.40E-01 1 1.87E-05 1
Pu-238 i 2.15E+00 1 7.80E-05 f

!Pu-239 5.25E+01 j 1.90E-03 1
Pu-240 1.33E+O1 i 4.84E-04 1

j Pu-241 i 1.49E+02 ' 5.41E-03 1

Ra-226 I 5.40E-10 1 7.20E-16 1
(Ru-I06 7.58E-05 1 1.O1E-10 1
iSm-151 i ( 1.68E-03 1
!Sn-126 f f 1.25 1.67E-06 1

I Sr-90 i 1.07E+05 3.72E-02 1
Tc-99 6.43E+O1 i I 1.06E-03 1

iTh-230 f 7.80E-081 1.04E-13i

f U-233 f 3.68E-081 5.19E-11 i
f U-234 6.76E-071 9.I0E-101

U-235 f 6.57E-05 8.84E-08 i

U-238 1.53E-03 1 2.06E-061
Zr-93 I ( 9.59E-02i 2.68E-021

i total m3 4961 i I.47E+051

I I solid f
! I i i i

! I I
Note: Curies from decay daughter products not included i

if f i f f
f f f f

I

I
f

f I I I
!

! I I
^
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HLW conc data for RadTran Jacobs Eng'u•.e=ring Grot.o

Extensive Separations alternative New Base Case (1/26/96)
720 wt o waste ovde loadine. 1.5 blending factor

Extensive Separations Data Package values

f Radionuclide Inventory HLW Glass

Base Case (A-1) i

jCUm3 j j
Am-241 1.06E+02 1
Am-243 3.4IE-02 1
C-I4 O.00E+00 i
Cm-244 1.17E-01 I I
Cs-135 1.48E-0I 1
ICs-137 3.58E+04 1 i
j1-129 j O.00E+00 1 j
Ni-63 j 4.31E+00 1 j

I INp-237 j 7.13E-02 ^ j
Pu-238 1.09E+00 1

j Pu-239 2.67E+01
Pu-240 6.77E+00 j

I j Pu-241 7.59E+01 j
Ra-226 I I 2.75E-10

! j Ru-206 3.86E-05j
j j Sm-151 j I O.00E+00 j1 j

Sn-126 6.37E-Olj j
Sr-90 5.45E+041 j
Tc-99 3.27E+01

j Th-2i0 j 3.97E-081
11-233 j 1.87E-08j

j U-234 j 3.44E-07 !
I U-235 3.35E-051 1
U-238 7.79E-041 j
Zr-93 j 4.88E-02j
total m3 9.74E+021 j j

Number of 0.62 m-) canisters 1571
Number of 0.62 m"3 can/Hb1PCj ( ! 41 j

Nttmber of HMPCs I I 3931
Number of trips to the repositoryj A4Eo ' j • 401

Note: Curies from decay daughter products not included

I I I I (

!
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HLW conc data for RadTran Jacobs Engi:.eer'v^-g Group

Phased Implementation alternative New Base Case (1/26/96)
20 w2 % waste oxide loading. 1.5 blending factor

! !

Base Case
Radionuclide Inventory 'HLW

glass
! Ci/m"3

Am-241 5.01E+00 I
Am-243 i 1.60E-03 ;
C-14 0.00E+O0 1
Cm-244 ! I 2.68E-03 I

Cs-135 6.81E-03 1
Cs-137 ! 1.68E+03 1
I-129 O.00E+00 (
Ni-63 j ( I:17E+01 I
LNp-237 3.00E-03
Pu-238 5.15E-02
jPu-239 1.26E+00
Pu-240 I 3.19E-01 j j
Pu-241 3.57E+00 1
Ra-226 j O.00E+00
Ru-106 ! 1.73E-06 1

I Sm-151 3.00E+01
I Sn-126 2.27E-021 I
Sr-90 2.56E+03

1 Tc-99 1.54E+00
Th-230 i 1.86E-09 j j I
U-233 5.45E-07j I j
U-234 I 9.54E-061

j U-235 9.54E-04I
( U-238 2.18E-02
! Zr-93 1.86E-01 ! !
Total (m3)1 2.07E+041

^
I ttmber of 0.62 m'3 canisters 33386.30179 , I

Number of 0.62 m"3 canisters 33387
Number of 0.62 m-7 can/HMPC 4 I
Nttmber of HMPCs 83471
Number of trips to the repositoryo poR; i-• 835

i I
Note: Curies from decay daughter products not included

! ! I I
! I I i

! I ! I
I I
j I
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HLw conc data for RadTran Jacobs Fng+.neering Group

Ex Situ / In Situ Combination Alternative New-Base Case (1/26/96)
120 wt% waste oxide loading. 1.5 blending factor I

:Radionuclide lnventory ;HLW glass Sel Ret. Recovery

! fraction

I !C/m^
jAm-241 6.97E+001 7.67E-01 1

!Am-243 ! 2.67E-033 9?0E-01 1

C-14 O.00E+001 I 9.00E-01 1

jCm-244 5.04E-031 j 9.40E-01 1
Cs-135 ! 1.16E-03! ! B.SOE-Ol j

Cs-137 I 2.96E+031 8.80E-01 1

!I-12 ( O.00E+001 9.00E-01 j

Ni-63 I 2.03E+011 8.00E-01 !

Np-237 5.58E-031 9.32 E-01 1
jPu-7a'8 j j 3.97E-02i 3.97E-01 1 t

Pu-239 1.48E+001 I 6.27E-Ol 1 j

Pu-240 3.69E-01 6.07E-01 j

Pu-241 ! 4.01E+001 5.65E-01j

Ra-226 0.00E+O01 8.30E-Ol j

IRu-106 1?8E-061 I 3.70E-O1 j

Sm-151 j 4.32E+011 7:20E-011

I Sn-126 3.32E-021 7.30E-011

Sr-90 3.56E+031 7.00£-01j

Tc-99 5.15E-01 9.00E-01

Th-230 3.OSE-091 8.ZOE-01

U-233 ( 8.72E-07j B.OOE-0lj j
U-234 1.54E-05 I 8.10E-01 !

!U-235 ! j 1.74E-03j 9.10E-01

jU-238 j I 3.92E-021 9.00E-0 1

Zr-93 2.49E-011 6.70E-01
Total (m3A ( 1.03E+04'

j ! ! (

Number of 0.62 m°3 canisters rf, 1 3 !

Number of 0.62 m 3 can/HMPCj 41 !
Number of HMPCs j j 41741 cttSi
Number of trips to the repositoryj ol lo prqC 4181 !

I I
Note the combination alt. retrieval fraction is calculated from the % of SST and DST iaventory

recovered as follows: recovery fraction = (curie s recovered from SSTs + Curies from DSTs)

divided by (total curies in the SSTs+total curies in DSTs)

The combination alternative volume of HLW glass is 1/2 of the Intermediate Separations

Note: Curies from decay dauohter products not included

127/96 WSTLOAD.XLS HLW conc data for RadTran

G/)D



Intermediate Scparations „ ^-

Assumptions: I I I I I
1. HLW glass waste oxide loading basis to be 20 wt% waste oxidls (excluding Na20 and SiO2)

2. Using the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

3. LAW glass sodium oxide loading basis is to be 15 wt%

^

Input Stream LAW HLW HLW fraction

STREAM I 407 437 314 344

solids liquidt FRIT GLASS FRIT GLASS

Volume kilo-liters

Specific Gravity

Cs and Ba, (MCi)

Sr and Y. (MCi)

5.28E+00
1.05E+02

6.28E+01
2.10E+00

4.93E-01
1.90E+00

6.74E+01
1.05E+02

0.990011751
0.980392157

To. (MCi) 5.89E-03 2.61E-02 2.59E-02 5.91E-03 0.184745233

Am. (MCi) 9.51E-02 8.61E-03 8.60E-03 9.52E-02 0.9I7944268

Np. (MCi) 9.29E-05 1.03E-05 I.03E-05 9.29E-05 0.900193798

Pu-239, (MCi) 2.47E-02 1.67E-03 1.67E-03 2.47E-02 0.936670459

Pu-240. (MCi) . 6.28EA3 4.14E-04 4.I4E-04 6.28E-03 0.93815357

Pu-24L(MCi) 7.34E-02 1.49E-03 1.48E-03 7.34E-02 0.980104153

Total TRU. (MCi) 2.00E-01 I.22E-02 1.22E-02 2.00E-01 0.942507069

Total MCi 1.11E+02 6.49E+01 2.43E+00 1.73E+02 0.98351336

Total Mass Flow (M1) 1.94E+04 7.10E+05 2.81E+05 3.87E+05 1.36E+04 2.51E+04

Total Cr, (MT) I.32E+02 5.I5E+01 1.44E+02 3.96E+01

Total Na, (MT) 1.24E+03 6.51E+04 7.18E+04 2.33E+03

Total Si. (MT) 5.24E+02 5.65E+00 1.07E+05 1.07E+05 5.29E+03 5.83E+03

Total P. (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02

Total N02-, (MT) 7.38E+01 9.54E+03

Total N03-. (NIT) 1.03E+03 1.06E+05
AG+ 1.38E+00 3.28E-01

AG20 3.52E-01 1.48E+00

AL+3 2.37E+03
AL203 I.32E+04 1.94E+04 1.73E+03

AL(Ol-)4- 4.83E+03
AM+3 2.77E-02 2.51E-03

AM203 2.76E-03 3.05E-02

AS+5 4.98E-01 7.70E-0I

AS205 1.18E+00 7.66E-01

B+3 9.94E-01 5.19E-01

B203 1.67E+00 1.75E+03 I.76E+03

BA+2 3.09E+00 7.91E-01
BAO 8.8IE-0I 3.45E+00

BE+2 7.61E-03 8.19E-02

BEO 2.27E-0I 2.I6E-02

81+3 1.96E+02 6.76E+01
B1203 7.52E+01 2.19E+02

C14 4.53E-04 7.43E-04

CA+2 1.33E+02 1.67E+01

CANCRINITE 2.70E+03
CAO 3.87E+04 3.87E+04 1.89E+02

CD+2 7.93E+00 2.09E+00

CDO 2.38E+00 9.06E+00

CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02

CL- 3.49E+00 3.I1E+02

CL2
CO
C02
C03-2 2.25E+02 3.37E+03
CR+3 L32E+02
CR203 2.I1E+02 5.79E+01

CR(OH)4- 1.I9E+02

CS+

CS20

CU+2

9.25E-02

7.46E-01

8.19E-01

1.77E-01

^ 6.83E-03 9.58E-0I

CUO I 2.21E-O1 9.34E-01
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In[enncd'uuc S<paa[ions

CUSO4 I I I
F- 5.97E+01 1.I2E+03

F2 I I
FE+3 7.63E+02 1-41E+01

FE203 2.06E+01 1.21E+03

H2

H20 5.07E+05

H2S
HG
HG+2 9.00E-03 9.49E-01

I- 2.02E+01 5.46E+02

12
K+ 2.I0E+01 2.19E-0I
K2O 2.65E-0I 2.53E+01

KEROSENE
LA+3 2.IOE+01 2.19E-0I

LA203 I 2.58E-01 2.46E+01

LI+ 2.46E-02 5.77E-03

L120 1.24E-02 S.OOE+02 5.03E+02

MG+2 • I.IOE+01 9.65E-01

MGO
MN02 2.09E+02 2.17E+01

I.60E+00
2.16E+01

1.88E+01
2.09E+02

MO+6
M003 -

B.OIE-01 4.87E+00
7.29E+00 1.22E+00

N2
NA+ 7.77E+02 6.51E+04

NA20 9.68E+04 3.14E+03

NH3

NI+3 6.57E+00 4.07E+00

NI2FECN6 5.00E+02
NI203 5.72E+00 9.27E+00

NIO 1.50E-02 2.27E+02

NO
N02
N02- 7.38E+01 9.54E+03

N03- 1.038+03 1.06E+05
NP+4 I.32E-0I 1.46E-02
NP02 1.66E-02 1.50E-01

02
OH- 5.00E+03 6.44E+03
PB+4 3.28E+00 1.96E+00
P602 2.26E+00 3.79E+00

P04-3 2.39E+03 2.58E+03

P205 3.09E+03 6.22E+02

P205:24W 5.21E-01

PU+4 4.27E-01 2.88E-02

PU02 3.26E-02 4.84E-01

S
SI+4
8102

7.90E+01 5.65E+00
2.29E+05 2.29E+05 1.13E+04 1.25E+04

S02
S04-2 3.97E+01 2.01E+03

SR+2 3.64E+01 3.75E-01

SRO 4.00E-01 4.29E+01

TC02
TC04- 5.68E-01 2.52E+00

TC207 2.39E+00 5.45E-0I

TOC I.I6E+02 1.42E+03
U02+2 1.58E+03 8.52E+01

U03 9.02E+01 1.67E+03

V+5 1.88E-01 6.20E-02

V205 1.1IE-0l 3.35E-01

W+6 7.47E-01

W02 2.91E-05 4.41E-01

W03 9.40E-0I 2.06E-03

ZN+2 9.45E-0I 3.59E+00
ZNO 4.46E+00 I.19E+00
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Intermediate Sepamtioru

ZR+4 2.77E+02 4.48E-01 1

ZR02 - 6.49E-01 6.90E+02

ZR02:2H2 I 4.09E+02 2.15E+01

IWHC Datz Paeka¢e Basis

Mass LAW was[e oxides 106544.7302

LAW waste loading (waste oxide) 28%

LAW waste loading (sodium oxide) 25%

Mass HLW waste oxides 7.26E+03

HLW Waste loading (wanc oxides) 29%

HLW

10 ut. % wacte nr de luad'ne

Blending factor I 1.25 1.5 2 3.5

Mass of glass required to achieve 25% wo loading, MT 36293.1358 45366.41975 54439.7037 72586.2716 127(25.9753

additional frit required (equals increased glass) MT 1.12E+04 2.03E+04 2.93E+04 4.75E+04 1.02E+05

tomlfritrequired,MT 2.48E+04 3.39E+04 4.29E+04 6.1fE+04 1.16E+05

glass deruity (MT/m"3) 2.63
culltt packing fmction 0.7 (LAW only)

Was[e volume (m3) 1.38E+04 1.72E+04 2.07E+04 2.76E+04 4.83E+04

Canister Volume (m"3) 0.62
Number of Canisters (lx) 2.23E+04 2.78E+04 3.34E+04 4.45E+04 7.79E+04

No. of Canisters /HMPC 4
Number of HMPCs 5.56E+03 6.96E+03 8.35E+03 1.11E+04 1.95E+04

Number of trips a 10 HMPCs /trip 556 696 835 1113 1948

Glass formulatiom

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

SiO2 42 to 57 wt % 60.07% 64.68% 67.75% 71.59% 76.52%

B203 51020wt% 8.82% 9.63% 10.17% 10.84% 11.71%

Na2O 5 to 20 wt % 8.65% 6.92% 5.77% 4.33% 2.47%

Li20 l to 7 wt % 2.52% 2.75% 2.91% 3.10% 3.35%

Fe203 2 to 15 wt % 3.33% 0.00% 0.00% 0.00% 0.00%

CaO < or- 10 wt % 0.52% 0.42% 0.35% 0.26% 0.15%

MgO <or=8wt% 0.05% 0.04% 0.03% 0.03% 0.01%

A1203 < or a 5 wt %1 4.77% 3.81% 3.18% 2.38% 1.36%

ZrO2 13 wt %< or = 1.90% 1.52% 1.27% 0.95% 0.54%

Cr203 < or = 0.5 wt % 0.16% 0.13% 0.11% 0.08% 0.05%

P205 <or=3wt% 1.71% 1.37% 1.14% 0.86% 0.49%

S03 <or=0.5wt%

HLW Facilitv Sizino

Schedule 14 yrs

Capacity MT/day 20

Ovemllefficiency,% 36% 44% 53% 71% 124%

Required capacity MT/day (assuming 14 yrs ops. 60% OE) 11.84 14.80 17.76 23.67 41.43

Required operating duration yrs (assuming 20 MT/day, 60% OE) 10.36 12.43 16.57 29.00

15 wt % waste oxide loading

Mazs of glass required to achieve 15% wo loading MT 4.84E+04 6.05E+04 7.26E+04 9.68E+04 1.69E+05

Volume (m"3) 1.84E+04 2.30E+04 2.76E+04 3.68E+04 6.44E+04

NumberofCanuters (Ix) 2.97E+04 3.71E+04 4.45E+04 5.94E+04 1.04E+05

40 wt % waste oxide loading

Mass of glass required to achieve 40% wo loading MT 1.81E+04 2.27E+04 2.72E+04 3.63E+04 6.35E+04

Volume(m"3) 6.90E+03 8.62E+03 1.03E+04 1.38E+04 2.41E+04

Number of Canisters ( lx) 1.11E+04 1.39E+04 1.67H+04 2.23E+04 3.90E+04

LANV
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Intermediate Separations

I i I I
15 nt. % sndium oside loadine

Blending factor 1.25 1.5 2 3.5

htass of glass required to achieve 15% wo loading. htT I 6.45E+05 8.07E+05 9.68E+05 1.29E+061 2.26E+06

additional frit required (equais increased glass) hIT 3.64E+05 5.26E+05 6.87E+05 1.01E+06 1.98E+06

total frit required, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2:?6E+06

glass demity (MT/m^3) 2.63
cullet packing fmction 0.7

Waste volume (ni3) 3.51E+05 4.38E+05 5.26E+05 7.OIE+05 1.23E+06

Number of 5300 m"3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 14

Capacity MT/day 200

Overall efficiency, % 63% 79% 95% 126% 221%

Required capacity htT/iay (assuming 14 yrs ops, 6090 0E) 210.48 263.10 315.72 420.96 736.68

Required operating dumtion yrs (assuming 200 MT/day. 60% OE) 14.73 18.42 22.10 29.47 51.57

10 wt. % sodium ovideloadine

Blending factor

Mass of giass required to achieve 10 P 1
1

968000

2

1936000

3.5

3388000

Waste volume, m3 525801.195 1051602.39 1840304.183

Number of 5,300 m"3 vaulis 99 198 347

25 wt. 9e.^ndium oxide loadin¢

Biending factor

Mass of glass required to xchive 25 w[ % Na2O

1

387200

2

774400

3.5

1355200

Wastc Volume
Number of 5.300 m'3 vauhs

210320.478
40

420640.956
79

736121.673
139

(p^LAris/ C^"'^^al

ell
C^'I0gio

fi^V
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Intermediate Separations /1 n,1J _ 2-^`r-`t ^

I 1 I
i i i i15 t%wd' o'd 1 dino I I I- . I

Blending factor I 1 1.25 1.5 2 1 3.5 1

Mass of glass required to achieve 15% wo loading. MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06' 2.26E+06

additional frit required (equals increased glau) MT 3.64E+05 5.26E+05 6.87E+05 1.0IE+06 1.98E+06

total frit required, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

glass density (MT/m3) 2.63
cutlet packing fraction 0.7

Wastevolume(m'3) 3.51E+05 4.38E+05 5.26E+05 7.01E+05 1.23E+06

Number of 5300 m"3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 14

Capacity MT/day 200

Overall efficiency. %
Required capacity MT/day (assuming 14 yrs ops, 60% oE)
Rcquired operating dumtion yrs (assuming 200 MT/day. 60% OE)

63%
210.48
14.73

1 79%
263.10
18.42

95%
315.72
22.10

126%
420.96
29.47

221%
736.68
51.57

SO wt % sodium ozide loadine

Blending factor
Mass of glass required to zchieve IO

1
968000

1.25
1210000

2
1936000

3.5
3388000

Wa.ate volume, m'3 525801.195 657251.4938 1051602.39 1840304.183

Number of 5.300 m"3 vaults 99 124 198 347

15nt % sodium oxide loadine

Blending factor

Mass of glass required to achive 25 wt % Na2O

1

397200

1.25

484000

2

774400

3.5

1355200

Waste Volume 210320.478 262900.5975 420640.956 736121.673

Number of 5.300 m"3 vaulrs 40 50 79 139
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Assumptions: I.
1. HLW glass waste oxide loading basis to be 20 wt% sodium oxides

2. Using the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading

Input Frit Output

Streami stream407 stream437

liquids solids

Volume kilo-liters 5.85E+05

Specific Gravity 1.21E+00

Cs and Ba, (MCi) 6.28E+01 5.28E+00 6.79E+01

Sr and Y, (MCi) • 2.10E+00 1.05E+02 1.07E+02

Tc, (MCi) 2.61E-02 5.89E-03 3.18E-02

Am, (MCi) 8.61E-03 9.51E-02 1.04E-01

Np, (MCi) 1.03E-05 9.29E-05 1.03E-04

Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02

Pu-240, (MCi) 4.14E-04 6.28E-03 6.70E-03

Pu-241,(MCi) 1.49E-03 7.34E-02 7.48E-02

Total TRU, (MCi) 1.22E-02 2.00E-01 2.12E-01

Total MCi 6.49E+01 1.11E+02 1.76E+02

Total Mass Flow (MT) 7.10E+05 1.94E+04 2.50E+05 3.57E+05

Total Cr, (M1) 5.15E+01 1.32E+02 1.84E+02

Total Na, (MT) 6.51E+04 1.24E+09 6.63E+04

Total Si, (MT) 5.65E+00 5.24E+02 9.56E+04 9.61&+04

Total P, (MT) 8.42E+02 7.80E+02 1.62E+03

Total NO2-, (MT) 9.54E+03 7.38E+01

Total NO3-, (MT) 1.06E+05 1.03E+03

AG+ 3.28E-01 1.38E+00

AG20 1.83E+00

AL+3 2.37E+03

AL203 1.00E+04 1.79E+04

AL(OH)4- 4.83E+03
AM+3 2.51E-03 2.77E-02

AM2O3 3.32E-02

AS+5 7.70E-01 4.98E-01

AS205 1.95E+00

B+3 5.19E-01 9.94E-01

B203 4.87E+00

BA+2 7.91E-01 3.09E+00

BAO 4.33E+00

BE+2 8.19E-02 7.61E-03

BEO 2.48E-01

13I+3 6.76E+01 1.96E+02

BI203 2.94E+02

C14 7.43E-04 4.53E-04

CA+2 1.67E+01 1.33E+02

1/26/96 4:54 PM Page 1 No Separations



No Separations

/li'^ Fr - ^ r1

CANCRINITE 2.70E+03 I... I I
CAO 3.55E+04 3.58E+04 -Y s-

CD+2 2.09E+00 7.93E+00 I
CDO 1.14E+01

CE+3 2.37E+00 2.35E+02

CE203 2.78E+02

CL- 3.11E+02 3.49E+00

CL2

CO
C02
C03-2 3.37E+03 2.25E+02

CR+3 1.32E+02

CR203 2.68E+02

CR(OH)4- 1.19E+02

CS+ • 8.19E-01 9.25E-02

CS20 9.65E-01

CU+2 1.77E-01 7.46E-01

CUO 1.16E+00

CUSO4

F- 1.12E+03 5.97E+01

F2
FE+3 1.44E+01 7.63E+02

FE203 1.23E+03

H2
H20 5.07E+05

H2S

HG
HG+2 9.49E-01 9.OOE-03

I- 5.46E+02 2.02E+01

12
K+ 2.19E-01 2.10E+01
K20 2.56E+01

KEROSENE
LA+3 2.19E-01 2.10E+01

LA2O3 2.49E+01

LI+ 5.77E-03 2.46E-02

LI20 6.53E-02

MG+2 9.65E-01 1.10E+01

MGO 1.98E+01

MNO2 2.17E+01 2.09E+02 2.31E+02

MO+6 4.87E+00 8.01E-01

MOO3 8.51E+00

N2
NA+ 6.51E+04 7.77E+02

NA20 8.94E+04

NH3
NI+3 4.07E+00 6.57E+00

NI2FECN6 5.00E+02

N12O3 1.50E+01
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A -!9,'`

NIO 2.27E+02 . I_

NO
NO2

N02- 9.54E+03 7.38E+01

NO3- 1.06E+05 1.03E+03

NP+4 1.46E-02 1.32E-01

NPO2 1.66E-01

02

OH- 6.44E+03 5.00E+03

PB+4 1.96E+00 3.28E+00

PBO2 6.05E+00

P04-3 2.58E+03 2.39E+03

P205 3.71E+03

P205:24W 5.21E-01

PU+4 • 2.88E-02 4.27E-01
PUO2 5.16E-01

S
SI+4 5.65E+00 7.90E+01

S102 2.04E+05 2.06E+05

S02
S04-2 2.01E+03 3.97E+01

SR+2 3.75E-01 3.64E+01

SRO 4.33E+01

TCO2

TCO4- 2.52E+00 5.68E-01

TC2O7 2.94E+00

TOC 1.42E+03 1.16E+02

U02+2 8.52E+01 1.58E+03
U03 1.76E+03
V+5 6.20E-02 1.88E-01
V205 4.46E-01

W+6 7.47E-01

W02 4.41E-01

W03 9.42E-01
ZN+2 3.59E+00 9.45E-01
ZNO 5.65E+00

ZR+4 4.48E-01 2.77E+02

ZRO2 7.07E+02

ZRO2:2H2 2.15E+01 4.09E+02

WHC data package basis:

mass waste oxides 1.08E+05

waste loading (wt%) 30%

sodium oxide loading 25%

20 wt. % sodium oxide loadine

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 20% sodium loading, M 4.47E+05 5.59E+05 6.71E+05 8.94E+05 1564500

additional frit required (equals increased glass) MT 9.00E+04 2.02E+05 3.14E+05 5.37E+05 1.21E+06
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/NI kp^'Q .' -( S-OV

total frit required, MT 3.40E+05 4.52E+05 . 5.64E+05 1 ,7.87E+05 1 1.46E+06

glass density (MT/m"3) 2.63 i
cullet packing fraction 0.7

Waste volume (m"3) 2.43E+05 3.04E+05 3.64E+05 4.86E+05 8.50E+05
Canister Volume (m"3) 0.62

Number of Canisters (lx) 3.92E+05 4.90E+05 5.87E+05 7.83E+05 1.37E+06
Number of Canisters per HMPC 4

Number of HMPCs 9.79E+04 1.22E+05 1.47E+05 1.96E+05 3.43E+05
Number of trips @ 10 HMPCs /trip 9.79E+03 1.22E+04 1.47E+04 1.96E+04 3.43E+04

Glass formulation:

(ref Ext. Sep Data Pkg. acceptable range Calculated value

Si02 42 to 57 wt % 62.51% 66.33% 68.88% 72.06% 76.15%
B203 5 to 20 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Na20 5 to 20 wt % 20.00% 16.00% 13.33% 10.00% 5.71%
Li20 1 to 7 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Fe203 2 to 15 wt % 0.28% 0.22% 0.18% 0.14% 0.08%
CaO < or= 10 wt % 10.87% 11.53% 11.98% 12.53% 13.25%
MgO < or = 8 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
A1203 < or = 15 wt % 4.81% 4.65% 4.54% 4.40% 4.23%
Zr02 < or = 13 wt % 0.16% 0.13% 0.11% 0.08% 0.05%
Cr203 < or = 0.5 wt % 0.06% 0.05% 0.04% 0.03% 0.02%
P205 < or = 3 wt 7. 0.83% 0.66% 0.55% 0.41% 0.24%
S03 <or=0.5wt%

Facilitv Sizine

Schedule 14 yrs
Capacity MT/day 200

Overall efficiency, % 44% 55% 66% 87% 153%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 182 219 292 510
Required operating duration yrs (assuming 200 MT/day, 60% OE) 13 15 20 36

15 wt % sodium oxide loading
Mass of glass required to achieve 15% wo loading MT 5.96E+05 Na2O loadin 15%
Volume (m"3) as cullet 3.24E+05
Number of Canisters (lx) 5.22E+05

40 wt % sodium oxide loading

Mass of glass required to achieve 40% wo loading MT 2.24E+05 Na2O loadin 40%
Volume (m"3) as cullet 1.21E+05
Number of Canisters (lx) 1.96E+05
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Assumptions I . .1 1 1 1 1
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides(excluding Na2O and Si02)

2. Using the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

not counting the Si02 or the Na2O

Input Stream LAW HLW

STREAM 1 407 437 1314 1344

solids liquids FRIT GLASS FRIT GLASS

Volume kilo-liters 5.84E+05

Specific Gravity 1.21E+00

Cs and Ba, (MCi) 7.60E+00 6.72E+01 6.86E-02 7.46E+01

Sr and Y, (MCi) • 1.37E+02 1.41E+00 1.40E-02 1.37E+02

Tc, (MCi) 5.89E-03 2.61E-02 1.53E-04 3.17E-02

Am, (MCi)

Np, (MCi) -
Pu-239, (MCi)
Pu-240, (MCi)

Pu-241,(MCi)

Total TRU, (MCi) 1.92E-01 1.52E-02 1.20E-03 2.06E-01

Total MCi 1.45E+02 6.87E+01 8.39E-02 2.12E+02

Total Mass Flow (MT) 2.37E+04 7.06E+05 2.65E+05 3.86E+05 8.73E+02 1.32E+03

Total Cr, (MT)
Total Na, (MT)
Total Si, (MT)
Total P, (MT)

Total N02-, (MT)

Total N03-, (MT)

AG+ 1.38E+00 3.28E-01

AG20 4.07E-01 1.43E+00

AL+3 2.37E+03

AL203 1.16E+04 1.93E+04 1.94E+02

AL(OH)4- 4.83E+03

AM+3 2.77E-02 2.51E-03

AM203 3.41E-05 3.32E-02

APM- 3.44E-03

AS+5 4.98E-01 7.70E-01

AS2O5 4.33E-01 1.51E+00

B+3 9.94E-01 5.19E-01

B203 4.82E+00 1.22E+02 1.22E+02

BA+2 3.09E+00 7.91E-01

BAO 8.76E-01 3.46E+00

BE+2 7.61E-03 8.19E-02

BEO 5.53E-02 1.93E-01

131+3 1.96E+02 6.76E+01

131203 2.90E+02 3.45E+00

C14 4.53E-04 7.43E-04
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CA+2 1.33E+02 1 1.67E+01, 1

CANCRINITE 2.70E+03

CAO 3.84E+04 3.86E+04 1 2.34E+00

CD+2 7.93E+00 2.09E+00

CDO 1.13E+01 1.26E-01

CE+3 2.35E+02 2.37E+00

CE203 2.75E+02 3.40E+00

CL- 3.49E+00 3.11E+02

CL2
CO
C02

C03-2 2.25E+02 3.37E+03

CR+3 1.32E+02

CR203 2.67E+02 1.38E+00

CR(OH)4- • 1.19E+02

CS+ 9.25E-02 8.19E-01

CS20 8.85E-04 9.64E-01

CU+2 7.46E-01 1.77E-01

CUO 2.57E-01 8.99E-01

CUS04

F- 5.97E+01 1.12E+03

F2
FE+3 7.63E+02 1.44E+01

FE203 3.74E+03 4.24E+01

H2
H20 5.07E+05 2.11E-04 1.10E+00

H2S

HG
HG+2 9.OOE-03 9.49E-01

HGO 2.07E+00

I- 2.02E+01 5.46E+02

12
K+ 2.10E+01 2.19E-01

K20 2.55E+01 2.34E-02

KEROSENE

LA+3 2.10E+01 2.19E-01

LA2O3 2.46E+01 3.04E-01

LI+ 2.46E-02 5.77E-03

L120 6.53E-02 1.32E+01 1.32E+01

MG+2 1.10E+01 9.65E-01

MGO 1.96E+01 2.20E-01

MNO2 2.09E+02 2.17E+01 2.31E+02 1.08E-01

MO+6 8.01E-01 4.87E+00

M003 1.03E+01 9.24E-02

N2
NA+ 3.21E+03 6.26E+04

NA20 9.65E+04 2.40E+01 6.59E+01

NH3
NI+3 6.57E+00 4.07E+00
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NI2FECN6 5.00E+02 ^

N1203 2.62E+02 2.82E+00

NIO 1.06E-03 1.20E+00

NO
N02

N02- 7.38E+01 9.54E+03

N03- 1.03E+03 1.06E+05

NP+4 1.32E-01 1.46E-02

NP02 6.52E-03 1.66E-01

02

OH- 6.80E+03 4.64E+03

PB+4 3.28E+00 1.96E+00

PB02 1.35E+00 4.71E+00

P04-3 2.39E+03 2.58E+03

P205 • 3.68E+03 3.96E+01

P205:24W 5.21E-01

PU+4 4.27E-01 2.88E-02

PU02 5.42E-03 5.11E-01

S
SI+4 7.90E+01 5.65E+00

5102 2.15E+05 2.16E+05 7.13E+02 7.52E+02

S02

S03 6.22E+03 1.92E-03

S04-2 3.97E+01 2.01E+03

SR+2 3.64E+01 3.75E-01

SRO 4.41E-03 4.33E+01

TC02
TCO4- 5.68E-01 2.52E+00

TC207 1.41E-02 2.92E+00

TI02 3.16E-02 3.51E-04

TOC 1.16E+02 1.42E+03

U02+2 1.58E+03 8.52E+01

U03 2.77E+00

U308 1.08E+00 1.15E-02

V+5 1.88E-01 6.20E-02
V205 9.92E-02 3.47E-01

W+6 7.47E-01

WO2 1.09E-06 2.26E-04

W03 2.10E-01 7.33E-01

ZN+2 9.45E-01 3.59E+00

ZNO 3.17E+01 4.31E-01

ZR+4 2.77E+02 4.48E-01

ZR02 6.99E+02 8.55E+00

ZR02:2H2 4.09E+02 2.15E+01
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I I , I I I
Mass LAW waste oxides -' 121198.787 1

LAW waste loading (waste oxides) 31 %

LAW waste loading (sodium oxide) 25%

Mass HLW waste oxides 3.42E+02

HLW waste loading 26%

HI.W

20 wt % waste oxide loadine

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 20% wo loading, MT 1707.54219 2134.42773 2561.313278 3415.08437 5976.397648

additional frit required (equals increased glass) MT 3.88E+02 8.14E+02 1.24E+03 2.10E+03 4.66E+03

total frit required, MT 1.26E+03 1.69E+03 2.11E+03 2.97E+03 5.53E+03

glass density (MT/m"3) 2.63

cullet packing fraction 0.7 (LAW only)

Waste volume (m"3) 6.49E+02 8.12E+02 9.74E+02 1.30E+03 2.27E+03

Canister Volume (m"3) 0.62

Number of Canisters (lx) 1.05E+03 1.31E+03 1.57E+03 2.09E+03 3.67E+03

Nu. of Canisters /HMPC 4

Number of HMPCs 2.62E+02 3.27E+02 3.93E+02 5.24E+02 9.16E+02

Number of trips @ 10 HMPCs /trip 26 33 39 52 92

Glass formulation:

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

Si02 42 to 57 wt % 62.58% 66.39% 68.94% 72.12% 76.21%

B203 5 to 20 wt % 10.32% 11.06% 11.55% 12.16% 12.95%

Na20 5 to 20 wt % 4.48% 4.14% 3.91% 3.62% 3.25%

Li20 1 to 7 wt % 1.11% 1.19% 1.24% 1.31% 1.39%

Fe203 2 to 15 wt % 2.48% 0.00% 0.00% 0.00% 0.00%

CaO < or= 10wt % 0.14% 0.11% 0.09% 0.07% 0.04%

MgO <or=8wt% 0.01% 0.01% 0.01% 0.01% 0.00%

A1203 < or = 15 wt % 11.36% 9.09% 7.57% 5.68% 3.25%

Zr02 < or = 13 wt % 0.50% 0.40% 0.33% 0.25% 0.14%

Cr203 < or = 0.5 wt % 0.08% 0.06% 0.05% 0.04% 0.02%

P205 < or = 3 wt % 2.32% 1.86% 1.55% 1.16% 0.66%

S03 < or = 0.5 wt % 0.00% 0.00% 0.00% 0.00% 0.00%

HLW Facility Sizin¢

Schedule 14 yrs
Capacity MT/day 1

Overall efficiency, % 33% 42% 50% 67% 117%

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 0.56 0.70 0.84 1.11 1.95

Required operating duration yrs (assuming 1 MT/day, 60% OE) 9.75 11.70 15.59 27.29
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15 wt % waste oxide loading

Mass of glass required to achieve 15% wo loading MT 2'28E+03 2.85E+03 3.42E+03 4.55E+03 7.97E+03

Volume (m"3) 8.66E+02 1.08E+03 1.306+031 1.73E+03 3.03E+03

Number of Canisters (lx) 1.40E+03 1.75E+03 2.09E+03 2.79E+03 4.89E+03

40 wt % waste oxide loading

Mass of glass required to achieve 40% wo loading MT 8.54E+02 1.07E+03 1.28E+03 1.71E+03 2.99E+03

Volume (m"3) 3.25E+02 4.06E+02 4.87E+02 6.49E+02 1.14E+03

Number of Canisters (lx) 5.24E+02 6.54E+02 7.85E+02 1.05E+03 1.83E+03
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LAW

15 wt. % sodium oxide loading

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 15% we loading, MT 6.43E+05 8.04E+05 9.65E+05 1.29E+06 2.25E+06

additional frit required (equals increased glass) MT 2.57E+05 4. 18E+05 5.79E+05 9.01E+05 1.87E+06

total frit required, MT 5.22E+05 6.83E+05 8.44E+05 1.17E+06 2.13E+06

glass density (MT/m"3) 2.63

cullet packing fraction 0.7

Waste volume (m"3) 3.49E+05 4.37E+05 5.24E+05 6.99E+05 1.22E+06

Number of 5300 m"3 vaults 66 82 99 132 231

LAW facility sizing
Schedule, years 19
Capacity MT/day 200

Overall efficiency, % 46% 58% 70% 93% 162%

Required capacity MT/day (assuming 19 yrs ops, 60% OE) 154.61 193.26 231.92 309.22 541.14

Required operating duration yrs (assuming 200 MT/day, 60% 14.69 18.36 22.03 29.38 51.41

10 wt. % sodium oxide loading
Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 10 9.65E+05 1.21E+06 1.45E+06 1.93E+06 3.38E+06

Waste volume, m"3 5.24E+05 6.55E+05 7.86E+05 1.05E+06 1.83E+06

Number of 5,300 m"3 vaults 99 124 148 198 346

25 wt. % sodium oxide loadina

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achive 25 wt % Na2O 3.86E+05 4.83E+05 5.79E+05 7.72E+05 1.35E+06

Waste Volume 2.10E+05 2.62E+05 3.15E+05 4.19E+05 7.34E+05

Number of 5,300 m"3 vaults 40 49 59 79 138
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Ex Situ alternative comparison

Waste Blend ng Canister Count (HLW) or, Canister Size Overall Duration of Trips to Repository Trips to Repository
Loading Factor Number of LAW Vaults Vault Size Processing Plant Operations 10 rail cars/train 10 rail cars/tr.tin
weight % (m"3) Efficiency (years) 2 can/HMPC 4 can/HMPC

_

No Separations

WHC Data Pkg. 30% I 21400 10 36% 14 2140
Proposcd DEIS 20% 1.5 587426 0.62 60% 15 29371 14686

Intermediate Sepnrutions
_ HLW
_ W}IC Data Pkg. 45% 1 6800 1.26 25% 14 340 17

Proposed DE1S 20% 1.5 33386 0.62 60% 12 1669 835
LAW

_ WHC Data Pkg 25% 1 40 5300 36% 14
Proposed DEIS 15% 1.25 83 5300 60% 19

_

Extensive Separations

HLW

WHC Data Pkg. 34% 1 502 0.62 26% 14 25 13
Proposed DEIS 20% 1.5 1571 0.62 50% 14 79 39

LAW
WHC Data Pkg. 25% 1 40 5300 36% 19
Proposed DEIS 15 % 1.25 83 5300 60% 19

RrW4 -Z-C^.
^5 <

^

v^ 1
, .!1
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SELECTIVE RETRIEVAL INVENTORY RECOVERED
DECAYED TO 12/31/95 % OF TOTAL
Radionuclides 3WDS 3EDS SEDS TOTAL DST INVENTORY
14C 0.00E+00 2.30E+03 1.49E+00 2.30E+03 99%
9OSr 3.52E+04 9.64E+06 3.82E+03 9.68E+06 87%
90Y 3.52E+04 9.64E+06 3.82E+03 9.68E+06 87%
99Tc 3.62E+03 1.51E+04 6.08E+02 1.93E+04 92%
137Cs 3.57E+06 2.08E+07 1.89E+06 2.63E+07 89%
137Ba 3.39E+06 1.98E+07 ' 1.79E+06 2.50E+07 85%
154Eu 0.00E+00 7.43E+04 0.00E+00 7.43E+04 100%
237Np 0.00E+00 4.46E+01 0.00E+00 4.46E+01 98%
238Pu O.OOE+00 1.69E+02 0.00E+00 1.69E+02 12%
239Pu 5.79E+01 2.25E+03 5.39E+01 2.36E+03 28%
240Pu 1.45E+01 5.98E+02 1.35E+01 6.26E+02 26%
241Pu 3.18E+01 1.14E+04 2.96E+01 1.15E+04 29%
241Am 5.07E+02 4.96E+04 1.36E+02 5.03E+04 71%
Total Curies 7.03E+06 6.00E+07 3.69E+06 7.08E+07 87%

t/27/96 Page I SELRCP7.XLS



G^"-4 f-r 0
Table A.7

SST Radionuclide Inventory by Tank Group 600

Ra-225 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Ra-226 5.37E-08 3.24E-08 4.78E-08 2.64E-08 1.33E-08 1.74E-07 83%
Ra-228 0.00E+00 0.00E+00 O.00E+00 0.00E+00 O.00E+00 0.00E+00

Rh-106 5.40E-05 1.10E-02 7.58E-02 8.60E-02 3.35E-01 5.08E-01 86%

Rn-219 4.57E-03 2.75E-03 8.13E-03 1.37E-03 2.34E-04 1.71E-02 85%
Rn-220 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00

Rn-222 5.37E-08 3.24E-08 4.78E-08 2.64E-08 1.33E-08 1.74E-07 83%

Ru•106 5.85E-05 7.82E-03 7.93E-02 9.63E-02 3.43E-02 2.18E-01 37%

Sb-126 7.62E+00 1.21E+01 6.24E+00 1.33E+01 2.45E+01 6.38E+01 73%

Sb-126m 5.44E+01 8.62E+01 4.46E+01 9.51E+01 1.75E+02 4.55E+02 73%

Se-79 8.02E+01 2.31E+02 4.90E+02 3.05E+01 6.15E+00 8.38E+02 92%

Sm-151 5.88E+04 9.46E+04 5.01E+04 9.46E+04 1.71E+05 4.69E+05 72%

Sn-126 5.44E+01 8.62E+01 4.46E+01 9.51E+01 1.75E+02 4.55E+02 73%

Sr-90 1.29E+06 6.84E+06 7.57E+06 4.65E+06 1.12E+07 3.16E+07 66%

Tc-99 9.67E+02 2.78E+03 5.91E+03 3.72E+02 7.43E+01 1.01E+04 92%

Th-227 4.47E-03 3.79E-03 7.88E-03 1.40E-03 1.85E-04 1.77E-02 89%
Th-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00

Th-229 I.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Th-230 7.89E-06 4.87E-06 6.85E-06 3.85E-06 2.73E-06 2.62E-05 82%

Th-231 6.93E+00 2.28E+00 6.48E+00 2.48E+00 5.72E-01 1.87E+01 91%

Th-232 1.77E-14 2.78E-14 2.93E-14 4.92E-14 4.32E-14 1.67E-13 86%

Th-234 1.65E+02 5.10E+01 1.53E+02 5.66E+01 1.37E+01 4.39E+02 91%

TI-207 4.52E-03 3.83E-03 7.97E-03 1.42E-03 1.87E-04 1.79E-02 89%

TI-208 0.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00 O.00E+00

TI-209 3.26E-08 5.60E-08 1.18E-07 4.44E-08 4.15E-08 2.92Fr07 86%

U-233 8.15E-04 8.91E-04 5.29E-03 5.72E-04 1.08E-03 8.65E-03 80%

U-234 4.28E-02 2.82E-02 3.90E-02 2.72E-02 1.90E-02 1.56E-01 81%

U-235 6.93E+00 2.28E+00 6.48E+00 2.48E+00 5.72E-01 1.87E+01 91%

U-236 2.08E-04 3.25E-04 3.43E-04 5.76E-04 5.06E-04 1.96E-03 86%

U-237 9.22E-02 1.21E-01 1.94E-01 2.85E-01 2.23E-01 9.15E-01 87%

U-238 1.65E+02 5.10E+01 1.53E+02 5.66E+01 1.37E+01 4.39E+02 91%

Y-90 1.31E+06 6.92E+06 7.65E+06 4.69E+06 1.13E+07 3.19E+07 66%

Zr-93 3.41E+01 3.78E+02 2.23E+02 5.35E+02 1.46E+03 2.63E+03 67%

TOTAL 7.95E+07 69%
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Table A.7

SST Radionuclide Inventory by Tank Group

!

^19W 2-l^,a °4

Radionuclide 12/31/95 ICURIES ISELECTIVE RETRIEVAL INVENTORY RECOVERED % OF TOTAL

SSTgroup IWSS 2WSS IESS 2ESS 4ESS Total SST RAD

Number of Tanks 40 43 40 16 10 149 NVENTORY

Ac-225 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1 1.20E-05 77%

Ac-227 4.53E-03 3.84E-03 7.99E-03 1.42E-03 1.88E-04 1.80E-02 89%

Am-241 1.52E+03 7.08E+03 7.21E+03 9.51E+03 4.07E+03 2.94E+04 89%
Am-242 2.45E+00 1.52E+01 1.82E+01 1.97E+01 7.59E+00 6.31E+01 91%
Am-242m 2.46E+00 1.52E+01 1.83E+01 1.98E+01 7.62E+00 6.34E+01 91%
Am-243 8.95E-01 6.53E+00 9.23E+00 1.15E+01 2.50E+00 3.07E+01 92%

Ar-217 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Ba-137m 7.12E+05 3.35E+06 3.22E+06 7.44E+04 8.29E+04 7.44E+06 88%

Bi-210 1.33E-08 7.53E-09 1.23E-08 5.85E-09 1.69E-09 4.07E-08 82%

Bi-211 4.53E-03 3.84E-03 7.99E-03 1.42E-03 1.88E-04 1.80E-02 89%

Bi-212 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bi-213 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Bi-214 5.37E-08 3.25E-08 4.78E-08 2.63E-08 1.33E-08 1.74E-07 83%

C-14 2.48E+02 4.49E+02 1.73E+03 2.07E+02 1.62E+02 2.80E+03 93%
Cm-242 2.03E+00 1.26E+01 1.51E+01 1.63E+01 6.29E+00 5.24E+01 91%
Cm-244 2.58E+00 2.28E+01 4.73E+01 5.29E+01 3.94E+00 1.29E+02 94%

Cm-245 1.64E-04 1.66E-03 3.61E-03 4.05E-03 3.02E-04 9.79E-03 94%

Cs-135 1.62E+01 5.73E+01 4.72E+01 8.91E-01 1.47E+00 1.23E+02 85%
Cs-137 7.52E+05 3.54E+06 3.40E+06 7.86E+04 8.76E+04 7.87E+06 88%

Fr-221 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Fr-223 6.25E-05 5.30E-05 1.t0E-04 1.96E-05 2.59Fr06 2.48E-04 89%

1-129 1.40E+00 4.03E+00 8.59E+00 5.66E-01 1.10E-01 1.47E+Q1 92%

Nb-93m 7.44E+01 4.03E+02 3.52E+02 3.79E+02 1.11E+03 2.32E+03 76%

Ni-59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0%

141-63 4.79E+03 2.21E+04 4.81E+04 5.47E+04 9.07E+04 2.20E+05 80%
Np-237 6.93E+00 9.19E+00 4.61E-1-01 7.24E-02 3.46E-01 6.26E+01 90%

Np-238 1.13E-02 7.73E-02 8.68E-02 9.44E-02 3.31E-02 3.03E-01 91%

Np-239 8.95E-01 6.53E+00 9.23E+00 1.15E+01 2.49E+00 3.07E+01 92%

Pa-231 8.61E-03 6.58E-03 1.40E-02 3.13E-03 4.49E-04 3.27E-02 90%

Pa-233 6.93E+00 9.20E+00 4.61E+01 7.17E-02 3.46E-01 6.26E+01 90%

Pa-234 2.64E-01 8.16E-02 2.44E-01 9.06E-02 2.20E-02 7.03E-01 91%
Pa-234m 1.65E+02 5.10E+01 1.53E+02 5.66E+01 1.37E+01 4.39E+02 91%

Pb-209 1.13E-06 1.30E-06 5.22E-06 1.65E-06 2.73E-06 1.20E-05 77%

Pb-210 1.33E-08 7.53E-09 1.23E-08 5.84E-09 1.69E-09 4.07E-08 82%

Pb-211 4.53E-03 3.84E-03 7.99E-03 1.42E-03 1.88E-04 1.80E-02 89%

Pb-212 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Pb-214 5.37E-08 3.24E-08 4.78E-08 2.63E-08 1.33E-08 1.74E-07 83%
Pd-107 7.49E+00 2.15E+01 4.67E+01 3.50E+00 6.21E-01 7.98E+01 92%

P0-210 1.33E-08 7.54E-09 1.23E-08 5.80E-09 1.64E-09 4.06E-08 82%

Po-211 1.26E-05 7.55E-06 2.22E-05 3.49E-06 4.42E-07 4.63E-05 84%

Po-212 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Po-213 1.11E-06 1.28E-06 5.11E-06 1.61E-06 2.67E-06 1.18E-05 77%

Po-214 5.37E-08 3.24E-08 4.78E-08 2.63E-08 1.33E-08 1.74E-07 83%

Po-215 4.53E-03 3.84E-03 7.99E-03 1.42E-03 1.88E-04 1.80E-02 89%

Po-216 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Po-218 5.37E-08 3.24E-08 4.78E-08 2.63E-08 1.33E-08 1.74E-07 83%

Pu-238 1.69E+02 1.71E+02 1.62E+02 1.77E+02 1.50E+02 8.30E+02 75%

Pu-239 1.48E+03 2.17E+03 2.47E+03 4.40E+03 3.68E+03 1.42E+04 79%

Pu-240 3.09E+02 4.80E+02 6.09E+02 1.13E+03 9.18E+02 3.45E+03 80%

Pu-241 3.44E+03 3.98E+03 7.65E+03 1.23E+04 7.74E+03 3.52E+04 82%

Pu-242 9.46E-06 5.80E-05 7.93E-05 8.99E-05 3.44E-05 2.71E-04 79%

Ra-223 4.53E-03 3.84E-03 7.99E-03 1.42E-03 1.88E-04 1.80E-02 89%

Ra-224 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Phased implementation q^^

Assumptions: I I I ( i
I. Pha.sed Implementation Sepamtions and Treatment is similar to Intermediate Sepamtions

except the separations for Sr, Tc. and TRU elements are taken from Extensive Separations
2. HLW glass waste oxide loading basis to be 20 wt9 waste oxides

not counting the Na2O or Si02 in the waste feed streatm

3. Using the WflC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

4. LAW glass sodium oxide loading basis is to be 15 wt9

Input Stream LAW HLW

STREAM 1 407 437 314 344

solids liquids FRIT GLASS FRIT GLASS HLW
Volume kilo-liters fraction
Specific Gravity

Cs and Ba, (hlCi) 5.28E+00 6.28E+01 6.8IE-01 6.74E+01 0.99
Sr and Y. (MCi) 1.05E+02 2.I0E+00 1.07E+00 1.06E+02 0.99
To, (MCi) 5.89E-03 2.61E-02 3.20E-04 3.17E-02 0.99

Am. (MCi) • 9.51E-02 8.61E-03 I.04E-03 1.03E-01 0.99
Np. (MCi) 9.29E-05 1.03E-05 1.03E-06 1.02E-04 0.99
Pu-239, (MCi) 2.47E-02 1.67E-03 2.64E-04 2.61E-02 0.99
Pu-240, (MCi) 6.28E-03 4.I4E-04 6.69E-05 6.63E-03 0.99
Pu-241.(MCi) 7.34E-02 1.49E-03 7.49E-04 7.41E-02 0.99
Total TRU, (MCi) 2.00E-01 I.22E-02 2.12E-03 2.I0E-01 0.99
Toml h1Ci 1.11E+02 6.49E+01 I.76E+00 1.74E+02 0.99

Total Mass Flow (MT) I.94E+04 7.10E+05 2.SIE+05 3.87E+05 I.36E+04 2.51E+04
Total Cr. (MT) 1.32E+02 5.15E+01 1.44E+02 3.96E+01
Total Na, (MT) 1.24E+03 6.51E+04 7.18E+04 2.33E+03

Total Si, (MT) 5.24E+02 5.65E+00 1.07E+05 1.07E+05 5.29E+03 5.83E+03

Total P. (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02
Total N02-, (MT) 7.38E+01 9.54E+03
Total N03-. (MT) I.03E+03 1.06E+05

AG+ 1.38E+00 3.28E-01
AG20 3.52E-01 1.48E+00

AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 I.73E+03
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03

AM203 2.76E-03 3.05E-02
AS+5 4.98E-01 7.70E-01

AS205 1.18E+00 7.66E-0I
B+3 9.94E-01 5.19E-0I

B203 I.67E+00 I.75E+03 1.76E+03

BA+2 3.09E+00 7.91E-01

BAO 8.81E-0 I 3.45E+00
BE+2 7.6IE-03 8.19E-02

BEO 2.27F.01 2.16FA2
131+3 3.96E+02 6.76E+01

B1203 7.52E+01 2.19E+02

C14 4.53E-04 7.43E-04

CA+2 1.336+02 1.67E+01
CANCRINITE 2.70E+03

CAO 3.87E+04 3.87E+04 1.89E+02
CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00

CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02
CL- 3.49E+00 3.I1E+02

CL2

CO
C02

C03-2 2.25E+02 3.37E+03

CR+3 1.32E+02
CR203 2.11E+02 5.79E+01

CR(OH)4- 1.19E+02
CS+ 9.25E-02 8.19E-0I
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Phaud Implemema[ion

^^JJ ^ ^(7-'^Y

CS20 I
i

I I 6.83E-03 1 9.58E-0 I !
CU+2 7.46E-0t I-77E-0I ' I I I
CUO 2.21E-0I 9.34E-0I I I
CUSO4
F- 5.97E+O1 1.12E+03
F2
FE+3 7.63E+02 I.44E+01
FE203 2.06E+O1 1.21E+03
H2
H20 5.07E+05
H2S

HG
HG+2 9.00E-03 9.49E-01
I- 2.02E+01 5.46E+02
12
K+ 2.10E+01 2.I9E-01
K20 2.65E-01 2.53E+01
KEROSENE
LA+3 2.10E+01 2.19E-01
LA203 . 2.58E-01 2.46E+01
LI+ 2.46E-02 5.77E-03
L120 1.24E-02 5.00E+02 5.03E+02
MG+2 1.10E+01 9.65E-01
MGO 1.60E+00 1.88E+01
MN02 2.09E+02 2.17E+01 2.16E+01 2.09E+02 I
MO+6 8.01E-01 4.87E+00
M003 7.29E+00 I.22E+00

142 ^
NA+ 7.77E+02 6.51E+04

NA20 9.68E+04 3.14E+03
NH3
N1+3 6.57E+00 4.07E+00

NI2FECN6 5.00E+02
141203 5.72E+00 9.27E+00
NIO I.50E-02 2.27E+02

NO

N02

N02- 7.38E+01 9.54E+03
N03- 1.03E+03 1.06E+05
NP+4 1.32E-01 1.46E-02

NP02 1.66E-02 1.50E-01
02
OH- 5.00E+03 6.44E+03

PB+4 3.28E+00 1.96E+00
PB02 2.26E+00 3.79E+00
P04-3 2.39E+03 2.58E+03

P205 3.09E+03 6.22E+02

P205:24W 5.21E-01
PU+4 4.27E-01 2.88E02

PU02 3.26E-02 4.84E-01
S

SI+4 7.90E+01 5.65E+00
5102 2.29E+05 2.29E+05 1.13E+04 1.25E+04
S02

S04-2 3.97E+01 2.01E+03

SR+2 3.64E+01 3.75E-01
SRO 4.00E-01 4.29E+O1

TC02
TC04- 5.68E-01 2.52E+00
TC207 2.94E-02 2.91E+00
TOC 1.16E+02 I.42E+03
U02+2 I.58E+03 8.52E+01

U03 9.02E+01 1.67E+03

V+5 1.88E-0I 6.20E-02

V205 1.11E-01 3.35E-01

W+6 7.47E-01

W02 2.91E-05 4.41E-01
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^^ ft ,a _ yu

Phased Implementation &9v C(

W03 9.40E-01 I 1 2.06E-03 1 1
ZN+2 9.45E-01 3.59E+00 I
ZNO 4.46E+00 1.19E+00

ZR+4 2.77E+02 4.48E-01

ZRO2 6.49E-0I 6.90E+02
ZR02:2H2 4.09E+02 2.15E+01

WH Dan P^ ka¢ B+si<_:

Mass LAW waste oxides 106542.3696

LAW waste loading (waste oxide) 28%

LAW waste loading (sodium oxide) 25%

Mass HLW waste oxides 7.26E+03

HLW waste loading (waste oxides) 29%

HLNV

20 wt. % waste oxide loadin2

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 20% wo loading. MT 36304.93905 45381.17381 54457.40858 72609.8781 127067.2867

additional frit required quals increased glass) MT 1.12E+04 2.03E+04 2.94E+04 4.75E+04 1.02E+05

total frit required, MT 2.48E+04 3.39E+04 4.30E+04 6.11E+04 1.16E+05

glass density (MT/m'3) 2.63

cullct packing fraction 0.7 (LAW only)

Waste volume (m"3) 1.38E+04 1.73E+04 2.07E+04 2.76E+04 4.83E+04

Canister Volume (m'3) 0.62

Number of Canisters ( Ix) 2.23E+04 2.78E+04 3.34E+04 4.45E+04 7.79E+04

Nu. of Canisters /HMPC 4
Number of HMPCs 5.57E+03 6.96E+03 8.35E+03 1.11E+04 1.95E+04

Number of trips ® 10 HMPCs /trip 557 696 835 1113 1948

Glass formulation:

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.S 2 3.5

Si02 42 to 57 wt % 60.08% 64.689e 67.75% 71.59% 76.52%

B203 5to20wt9o 8.82% 9.63% 10.17% 10.84% 11.71%

Na2O 5 to 20 wt % 8.65% 6.92% 5.77% 4.32% 2.47%

Li20 lto7wt9< 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 2 to 15 wt % 3.33% 0.00% 0.00% 0.00% 0.00%

CaO < or= 10wt % 0.52% 0.42% 0.35% 0.26% 0.15%

MgO < or m 8 wt % 0.05% 0.04% 0.03% 0.03% 0.01%

A1203 < or = 15 wt % 4.77% 3.81% 3.18% 2.38% 1.36%

ZrO2 < or - 13 wt % 1.90% 1.52% 1.27% 0.95% 0.54%

Cr203 < or - 0.5 wt % 0.16% 0.13% 0.11% 0.08% 0.05%

P205 <or=3ut% 1.71% 1.37% 1.14% 0.86% 0.49%

S03 <or=0.5wt%

HLW Facilitv Sizine

Schedule 14

Capacity MT/day 0 tyl- calcy i ^ iG 1 ! v' '°

Overallefficiency.% 3 c 53% 71% 124%

Required capacity MT/day (assuming 14 yn ops. 60% OE) 11.84 14.80 . 6 3.68 41.44

Required operating duration yrs (assuming 20 MT/day, 60% OE) 10.36 12.43 16.58 I

15 vrt % waste oxide loading

Mass of glass required to achieve 15% wo loading MT 4.84E+04 6.05E+04 7.26E+04 9.68E+04 1.69E+05

Volume (m"3) 1.84E+04 2.30E+04 2.76E+04 3.68E+04 6.44E+04

Number of Canistets ( lx) 2.97E+04 3.71E+04 4.45E+04 5.94E+04 I.04E+05

40 wt % waste oxide loading

Mass of glass required to achieve 40% wo loading MT 1.82E+04 2.27E+04 2.72E+04 3.63E+04 6.35E+01N
Volume (ni3) as culltt 6.90E+03 8.63E+03 1.04E+01 1.38E+04 2.42E+04

Number of Canisters ( lx) 1.11E+04 1.39E+04 1.67E+04 2.23E+04 1 3.90E+04
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Phased Implementation Y/-r^ /' ^ f 5^' G( r(

I I I
I.

LAHV

15 xt. % sodium oxide loadine ^

Blending factor 1 1.25 1.5 1 2 1 3.5

Mass of glass required to achieve 15% wo loading. MT 6.45E+05 8.07E+05 9.686+05 1.29E+06 2.26E+06
additionai frit required (equals increased glass) MT 3.64E+05 5.26E+05 6.87E+05 I.OIE+06 1 1.98E+06
total frit required, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 ^ 2.26E+06

glass density (MT/m^3) 2.63
culletpacking fraction 0.7

Waste volume (m"3) 3.51E+05 4.38E+05 5.26E+05 7.01E+05 1.23E+06

Number of 5300 m"3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 14

Capacity MT/day 200

Overall efficiency. % 63% 79% 95% 126% 221%

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 210.48 263.10 315.72 420.96 736.68

Required operating duration yrs (assuming 200 MT/day. 60% OE) 14.73 18.42 22.10 29.47 51.57

10 xY. ^ cod'um oNde loadine

Blending factor I 2 3.5

Mass of glass required to achieve 10 968000 1936000 3388000

Waste volume, m3 525801.195 1051602.39 1840304.183
Number of 5,300 m"3 vaults 99 198 347

25 wt.'k sodium oxide Ioadine

Biending factor 1 2 3.5

Mass of glass required to achive 25 wt % Na2O 387200 774400 1355200

Waste Volume 210320.478 420640.956 736121.673

Number of 5,300 m'3 vaults 40 79 139
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3
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5
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^

10

II
12

13
14

15
16

17
18

Tnl,t. [ 1 1 t[a.. /) ^..1...........^ o.e, r....._... ..__ ._..

Alternatives Mineral Resources mt (yJ') SOIt Uisturllnttce t Ifa (ac)

Tank Waste Sand and Gravel Silt Rip rnp Temporary t'errnanent

No Actinn Remediatiun None Required ^ None Required x None Required ^ 0 0

Total I'rojecl+ None Required Nune Required None Required 0 17(42)

Long-Term Managemmtil ItaneJiatiun None Required None Required None Required 50(120) 8(20)

7'utal Project None Re1lUirell None Required NOne Required 50(120) 25(62)

In Situ FiII and Cal) Renlelliation 690,000 (912,000- None Iteryuired None RequireJ 26(64) 17(42)

Total Project 1.1011+06 (1.51306) 380,000 (500, ) 640.000 (840,000) 97(240) 25(62)

In Situ Vitrification Remediation 540,000 (714,000 None Required None Required 110 (270) 17(42)

Total Project 955.1100 (1.31!+0 ) 380,000 (500,000) 630,000 (840,000) 180 (440) 25(62)

f.x Situ Itltennediate
i

Remadiatlon 317,000 (419,000 None Required None Required 96(240) 30 (74)
unsSq+arat

Total Project 1.71?+06 (2.2G+ 6) 530,IX7u (700,OW) 800,000 (I.OIG+ 6) 210 (520)
.

40(100)

ISx Situ No Separations Rewediation 123,000 (163,000 NOne Relluired None ReqltireJ 68(170) 19(47)

Total Project 1.311+06.(1.711+ 6) 380,000 (500, ) 640,000 (840,000 I60 (400) 27(67)

13x Situ Cxtensive
i

I(emeJiadun 372,000 (492, None Required None ReyuireJ 97(240) 30 (74)
unsSeparnt

7'atalProjecl I.713+06(2.313+ 6) (710,0 ) 810,000(I.11?+ )
.

220(540)
.

40(100)

ISx Situlin Situ Retnediation 410,000 (542,000 None Relluiretl None Reyuired 90(220) 29(72)
Comhinatian .

Total Project 1.313+06 (I.Bf:+ 6) 440.W0(580. ) 700.0(l0 (93004 ) 180 (440) 37(91)

I'6ased ImPlewcntatiun
'

Remetliatiou 12,000 (16,900) None Required None Required 33 (82) 0
hase I)(I

Tolsl Project 1.211+04 (1.6f+ ) None Required None Required 33(82) 0

Phased In1111Cnletltatinn Renletfiatknl 159.000 (210. ^ None Required \ None Required 120 (3tI0) 33 (82)

(fmal Alternative)
Total Project 1.513+06 (2.013+0 ) 526,000 (695, ) 805,000 (1.0611+06)

.
240 (590) 43(110)

t ^

p^`^•



i

2

3
4

5

6

7

8
9
10
11

IPw

Table 5.1.1 Key Geology and Soil Impact Parameters (cont'd) -

Alternatives Mineral Resources Inr (yd') Soil Disturbance' ha (ac)

Cesium and Stronliutn Capsules Sand and Gravel Silt Rip rap Temporary Permanent

No Action None Required None Required None Rcquired 0 0.6(1.5)

Onsite 1)isposai None Required None Required None Required 4(10) 1.8 (4.5)

Overpack and Ship None Required None Required None Required 2(5) 0

Vitriry with Tank Waste None Required None Required
None Required 1(2) 0

Nutcs:
These estimates are Ilased an closure of the tank farms by filling tanks and covering them with a Nanford Barrier. Numbers have been rounded to two significam digits.

Tatnt project estimates include remediatfon and closure as landfill.
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Ĉ ^V:I6S7

/Ge«yd-'•

^^'. ^/^•yw
ufy /NO3^ /uSSss^i .0,4 S 7ob^

59^ ''^^/ ^

^w

^ YRwe<< I a2/e?'1.j jg2OS i/vA 420j
' -^^i

'

1dT6-^µ̂cl<I Sa,ifL^s^ "a^.^f i
's^357

. .
iyGoo

•
^Gg^o

i , i
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ow^'^ jŝ i:= (^ 5^Z)C6oo'! =:L ,jzsf;cto7';^a^ s:L
j -

e^
,

u:IGEfo
, I . ! • i -?; ,

33'cf^7
k5f 7
^

• Y:w

,^• r:-,
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Sheetl

I I I I I
JEX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 1

F- Total ^ 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.OOE+04 2.00E+01 5.OOE+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

steel W-314 5.30E+01 8.OOE+02 4.24E+04
cement W-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total
raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow /.G1Eto 1.00E+01 5.20E+05

Total 5.20E+05

Offsite Truck trips km/trip . total
^ concrete b.vs^roY 2.90E+04 1.40E+02 4.06E+06

steel i.3rC-tcy^ 9.50E±03 8.OOE+02 7.60E+06
trips/yr km/trip yr

miscellaneous 3:?9E+03 1.40E+02 1.00E+01 7.28E+06
; £ o Total 1.89E+07

Processing
ffsite Truck A 13ax,3 tdps/yC._ km/trip yr total
glassfomier/chem 1 8.O0E+02 1.95E+01 3.59E+05
miscellaneous 5x0E±03 1.40E+02 1.95E+01 1.42E+07

, 3fsa^ Total 1.46E+07

Offsite Rail 3•5P^a tripe/yr km/trip yr total

.wvm,. glassformer/chem 2:60E±02 8.OOE+02 1.95E+01 4.06E+06
Total 4.06E+06

-G^/GYo
VITRIFIED HLW TRANSPORT

Offsite Rail trips km/trip total
Yucca Mountain < r-'70E+_02 2.93E+03 4.98E+05

4•3S^ o Total 4.98E+05

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

I fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05
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^-z

I I
EX SITU NO SEPARATIONS ALTERNATIVE

I I

-RETRIEVAL
Waste Transpo (total
Onsite Truck 1.25E+04 ITotal 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total
\. concrete 4.80E+02 1.40E+02 2.OOE+01 1.34E+06

_-.-f raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 5.OOE+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

steel W-314 5.30E+01 8.OOE+02 4.24E+04

cemenUmisc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

-Offsite Rail trips/yr km/trip yr total
) raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow -Z.e2E+04 1.00E+01 2.02E+05 Total 2.02E+05

9Reio

OffsiteTruck ; Et^^ trips km/trip . total
.^. Try Cities y._Y^y.} 1:90E+.04 1.40E+02 1.82E+06

Portland/Seattte ;, `5.00E±03 8.OOE+02 4.OOE+06
u.0oq Fr'! trips/yr km/trip yr

miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.OOE+06 Total 9.82E+06

Processing

Offsite Truck 7.1-my trips/yr kmJhip yr total
^^ _-- Portand/Seattle E*01 8.OOE+02 1.40E+01 5.60E+05

miscellaneous -5:20E±03 1.40E+02 1.40E+01 1.02E+07 Total 1.08E+07

sz a-c-!*+^ • - 3

Offsite Rail trips/yr km/trip yr total
Portland/Seattl m,(; 110.3Ev02 8.OOE+02 1.40E+01 1.15E+06 Totat 1.15E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

..;;, Yucca Mountain 2:14E+03 2.93E+03 6.27E+06 Total 6.27E+06

4 F

CLOSURE ^
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 I 9.86E+05
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Shee t2

01

EX SITU NO SEPARATIONS ALTERNATIVE -C;C (Cî r ^iyi •

I i I
-RETRIEVAL

Waste Transpor q total
Onsite Truck I 1.25E+04 ITotal 1.25E+04

Construction
Offsite Truck trips/yr kMtrip yr total

-- ^ concrete 4.80E+02 1 1.40E+02 1 2.00E+01 I 1.34E+06 !
- raw material 4.50E+01 8.00E+02 1 2.OOE+01 7.20E+05

equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

steel W-314 5.30E+01 8.00E+02 4.24E+04

cement/misc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07
-Offsfte Rail trips/yr km/trip yr total

) raw material ^ 1.00E+01 8.OOE+02 2.OOE+01 1.60E+05 Total 1.60E+05
Onsite Truck

bortow W-314 1.38E+03 i 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Cons,truction 3-0

Onsite Truck 3^3E^ trips km/trip total
borrow I 2.02E+041 1.00E+01 2.02E+05 Total 2.02E+05

OifsiteTruck 3,3 trips l km/trip . total ^
. ,r Try Cities 8j/-^foK=^d:30Et04 1.40E+02 1.82E+06

s Portland/Seattle%/«, , 3^ 8.00E+02 4.00E+06

trips/yr km/trip yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 9.82E+06

Processing
C{o1. OffsiteTruck 8•i9cro tripstyr km/trip yr total

Portand/Seattle 5.00£+01 8.00E+02 1.40E+01 5.60E+05
a„•- miscellaneous 5.20E±03 1.40E+02 1.40E+01 1.02E+07 Total ( 1.08E+07

I
Offsite Rail trips/yr kmltrip yr total
^ Portland/Seattle a 1.03£+02 8.00E+02 1.40E+01 1.15E+06 Tota! I 1.15E+06

I
VITRIFIED HLWTRANSPORT

Offsite Rail trips l kmRrip total I
Yucca Mountain -2^14E+03{• 2.93E+03 6.27E+06 Total 6.27E+06

I ^,^ E a
I I

CLOSURE
Onsfte Truck cu yd I trip/cu yd kmltrip total

Ifill 9.86E+051 1.00E-01 1.00E+01I 9.86E+051

Page 5
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I I I I I I . i
^ EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE 1

I
RETRIEVAL

Waste Transport total
Onsite Truck 1.25E+04 ITotal 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06

raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.OOE+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

steel W-314 5.30E+01 8.OOE+02 4.24E+04

cement/misc W-314 1.53E+02 1 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr knUtrip yr total
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION

Construction
Onsite Truck trips km/trip total ^

borrow ' -6:18E+84 1.00E+01 6.10E+05 Total 6.10E+05
qy(=}oo

Offsite Truck , s c y trips km/trip . total
Tri-Cities le^ei^S 2.70E±04 1.40E+02 3.78E+06
Portland/Seattle,44x 1.10E+04 8.00E+02 8.80E+06

3•^ V = r^ti trips/yr kin/trip yr
s a^- miscellaneous 5.20E+03 1.40E+02 9.00E+00 6.55E+06 Total 1.91E+07

Processing
io3 OffsiteTruck g•^"r trips/yr km/trip yr total

- glassformer/chem 5:13E±02 8.OOE+02 1:60E+01 6.57E+06
t-; miscellaneous ±03 1.40E+02 1.60E±01 1.16E+07 Total 1.82E+07

^•i F*o 3

Offsite Rail
glassformer/chem

trips/yr

6:93E.+_92

kMtrip
8.00E+02

yr
sL60E+01

total
8.15E+06 Total 8.15E+06

r6. K6e
VITRIFIED IiLW TRANSPORT

Offsite Rail trips km/trip total

,,,"ga+ Yucca Mountain iAOE,.0.1. 2.93E+03 2.93E+04 Total 2.93E+04

3.aGta/

CLOSURE ^
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 I 1.00E+01 9.86E+05

Page 8
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Sheetl0

!EXSITU COMBINATION

! ! ^ ^ !
RETRIEVAL ! ^ ! !

Waste Transport total

Onsite Truck O.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete 2.40E+02 1.40E+02 2.00E+01 6.72E+05

raw material 2.25E+01 8.OOE+02 2.00E+01 3.60E+05

equipment 1.25E+01 1.OOE+04 2.00E+01 2.50E+06
miscellaneous 2.60E+03 1.40E+02 2.00E+01 7.28E+06

steel W-314 5.30E+01 B.OOE+02 4.24E+04

cemenUmisc W-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07

Offsite Rail trips/yr km/trip yr total
raw material 5.00E+00 8.OOE+02 2.00E+01 8.OOE+04 Total 8.OOE+04

Onsite Truck
borrow W-314 1.38E+03 1.OOE+01 1.38E+04 Total 1.38E+04

VITRIFICATION !
Construction

Onsite Truck trips km/trip total
borrow 2.60E+04 1.00E+01 2.60E+05 Total 2.60E+05

G•42 t-foy

Oifsite Truck wq :^ trips km/trip total
concrete g}ff^*, 1:45E+04 1.40E+02 2.03E+06

steel .ra4,t,3 4.75E+03 8.OOE+02 3.80E+06

miscellaneous
trips/yr
--2-.60E+03

km/trip
1.40E+02

yr
9:00E+01 3.64E+06 Total 9.47E+06

"e-fo3
2.7

Processing •,47^^
Offsite Truck trips/yr km/trip yr total

glassformer/chem 1^15E+01 8.00E+02 1:95E+01 1.79E+05
miscellaneous ;SGE+03 1.40E+02 1_95Et01 7.10E+06 Total 7.28E+06

.!-4G Elo

Offsite Rail

ze;rrmt glassformer/chem

tripslyr
'630Et02

kMtrip
8.00E+02

yr
4:95E+...01

total
2.03E+06 Total 2.03E+06

F39^!'P2
/32t{^

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain &50Et0 - 2.93E+03 2.49E+05 Total 2.49E+05

H•^s ^to . ^.::

..'. N/
CLOSURE

Onsite Truck cu yd trip/cu yd kMtrip total
filI 9.36E+05 1.00E-01 1.00E+01 I 9.36E+05

Page 32
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Sheetl3 aJ g -

PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE

I ^ I
RETRIEVAL

WASTE TRANSFER SYSTEM UPGRADE (W-314) ^
Onsite Truck trips km/trip total

borrow 1.38E+03 1.00E+00 1.38E+03 Total 1.38E+03

Offsite Truck
steel 5.30E+01 8.OOE+02 4.24E+04

cement 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION

Construction
Onsite Truck trips km/trip total

borrow 1.96E+03 1.00E+01 1.96E+04 Total 1.96E+04

Offsite Truck trips km/trip total

concrete 1.20E+03 1.40E+02 1.68E+05

steel 7.32E+03 8.OOE+02 5.86E+06

miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Processing
Offsite Truck trips km/trip total

glassforrner/chem 3.50E+03 8.00E+02 2.80E+06
glassformer/chem 3.57E+03 1.40E+02 5.OOE+05

miscellaneous 5.20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offsite Rail trips km/trip total

glassformer/chem 2.18E+02 8.00E+02 1.74E+05 Total ^ 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck trips km/trip total

contaminated waste 1.50E+03 1.61E+01 2.42E+04

11 noncon
waste 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+06

Page 43
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Sheetl2 /Z.^'.</ c"

I I i i ^ I I I
ITOTAL ALTERNATIVE

_

I I I I
RETRIEVAL

Waste Transport ^total ^
Onsite Truck 1.25E+04 ITotal 1.25E+04

^ I
°:n Construc6on

Offsite Truck trips/yr km/trip yr total
concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05

equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06

I miscetlaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

borrow (W-314) 1.38E+03 1.00E+01 1.38E+04 ITotal 2.16E+07

<- Offsite Rail trips/yr km/trip yr total
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05
steel (W-314) 5.30E+01 8.00E+02 4.24E+04

cement (W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05

VITRIFICATION
Construction ^

Onsite Truck trips km/trip total
borrow ef,S 1.00E+01 2.80E+05I Total 2.80E+05

Offsite Truck 3 trips km/trip . tota(
concrete ^ j5fau 1,57Et04 1.40E+02 2.20E+06

^ steelyc, 7E,,,3 1.21E+03 8.00E+02 9.68E+05
w^ miscellaneous 2,92E±04 1.40E+02 4.09E+06 Total 7.25E+06

- a+f ?•oG+o

Processing
Offsite Truck z.v3ero4 trips km/trip total

-_ glassforrner/chem 03 8.ODE+02 2.98E+06

g

miscellaneous
process material

=1:03E+05
3.5^E+03

1.40E+02
.40E+02

1.44E+071
5.00E+05 Total 1.79E+07

•^/6^fo'!

Offsite Rail

s. o rto3 glassformer/chem

trips
75Et03

kmltrip
8.00E+02

total
2.20E+06 Total 2.20E+06

d l rt^s
^ I

VITRIFIED HLW TRANSPORT I
Offsite Rail trips km/trip ^ total

Yucca Mountain =1.70E+02 2.93E+03 ^ 4.98E+05 Total 4.98E+05

CLOSURE I ^
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 I 1.00E+01 9.86E+05

Page 39



Sheeti a-Ir

^I

^

I I I I ^ I I.
JEX SITU I NTERMEDIATE SEPARATIONS- ALTERNATIVE I. j

I I 1 I i
RETRIEVAL j ^

Waste Transport total
Onsite Truck 1.25E+04 1

Total 1.25E+04
Construction

Offsite Truck trips/yr km/trip yr total
concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.OOE+01 7.20E+05
equipment 2.50E+01 1.OOE+04 2.00E+01 5.OOE+06
miscellaneous 5.20E+03 1.40E+02 2.OOE+01 1.46E+07
steel W-314 5.30E+01 8.OOE+02 4.24E+04
cement W-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total .
raw material 1.OOE+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips k`m/trip total
borrow / G9Eto ^^'` 1.00E+01 5.20E+05

Total 5.20E+05
Offsite Truck trips km/trip . total

S^6 { concrete 4-to= •. E+04 1.40E+02 4.06E+06
steel

`
8.OOE+02 7.60E+06

ttriPslyr km/trip
yr

misceilaneous E+03 1.40E+02 1.0OE+01 7.28E+06
Total 1.89E+07

Processing
N./rF , Offsite Truck 3+{^3 trips/yr.._ km/trip yr total

glassformer/chem 2.30E.+01 8.00E+02 1.95E+01 3.59E+05
miscellaneous -5.20E±03 1.40E+02 1.95E+01 1.42E+07

^a3 Total 1.46E+07

Offsite Rail trips/yr knUtrip yr total
st. glassforrner/che E±02 8.OOE+02 1.95E+01 4.06E+06

Total 4.06E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

--Mx^ Yucca Mountain $3 92 2.93E+03 4.98E+05

Total 4.98E+05

CLOSURE
Onsite Truck cu yd trip/cu yd kmttrip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+051

I.03Cfia5'

.2.2 vY
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Sheeti

5,4`^-9

jsilt j 6.93E+05 1 1.00E-01 1 3.00E+01 j 2.08E+06 1
riprap j 1.05E+06 1 1.00E-0"1 j 3.20E+01 I 3.36E+06 1
ag/sand 7.93E+05 1 1.00E-01 11.00E+01 7.93E+05 1

j Total 7.22E+06
GROUT FILL IMUST

Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 jTotal 2.20E+04

Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04
Onsite Truck (km) 7.79E+06
Onsite Rail (km) O.00E+00
Offsite Truck (km) 5.52E+07
Offsite Rail (km) 4.71E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const. 1.06E+04 2.60E+02 1.40E+02 7.41 E-01 2.86E+08
0ps/D8D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitrification
Const. 1.98E+04 2.60E+02 1.40E+02 7.41E-01 5.34E+08
0ps/D8D 1.73E+04 2.60E+02 1.40E+021 7.41E-01 4.67E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07
Total 2.31E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 5.52E+07 5.OOE-02 2.76E+06
Rail 4.71E+06 5.OOE-02 2.36E+05

Suburban
Truck 5.52E+07 5.OOE-02 7.79E+06 1.05E+07

Rail 4.71E+06 5.OOE-02 2.36E+05

Rural
Truck 5.52E+07 9.00E-01 4.97E+07

Rail 4.71E+06 9.00E-01 4.24E+06

Fatalities/Injuries resulGng from Truck and Rail transportation accidents
urban km suburban km rural km
truck I rail truck rail truck rail
2.76E+06 2.36E+05 1.05E+07 2.36E+05 4.97E+07 4.24E+06

urbantruckfaUkm 7.50E-09 2.07E-02

Page 2



Sheetl

urban truck inj/km 3.70E-07 1 1.02E+00 1 I I .. I
urban rail fat/km 1.70E-08 I 4.01E-03 1 I I
urban rail inj/km 3.30E-08 7.78E-03 1
sub truck fatkm 1.30E-08 1.37E-01
sub truck inj/km 3.80E-07 4.01 E+00
subrailfat/km 1.70E-08 ^ 4.01E-03 1
sub rail inj/km 3.30E-08 7.78E-03
rural truck faNkm 5.30E-08 2.63E+00
rural truck inj/km 8.OOE-07 3.98E+01
rural rail fat/km 1.70E-08 7.21 E-02
rural rail inj/km 3.30E-08 1.40E-01

TOTAL FATALITIES 2.87E+00
TOTAL INJURIES 4.50E+01

Fatalities/Injuries resulting from Employee vehicle accidents
1 . _

km rate/km TOTAL
fatalities 2.31E+09 8.98E-09 2.07E+01
injuries 2.31E+09 7.14E-07 1.65E+03

Cumulative fatalftiesfinjuries from traffic impacts

transport employee TOTAL
FATALITIES 2.87E+00 2.07E+01 2.36E+01
INJURIES 4.50E+01 1.65E+03 1.69E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.09E+04 = 3011.775
LWC = 2.45E-02 3.09E+04 = 756.805
Fatality = 3.20E-05 3.09E+04 = 0.98848

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 5.47E+04 = 1203.4
LWC = 1.10E-02 5.47E+04 = 601.7
Fatality = 3.20E-05 5.47E+04 = 1.7504

TOTALS
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Sheet2 R ry^^ - z -r ^- ^G

3•33 tfo^

fN^

C^o3

7.3

.5
Cfb^S•'1

I i j I

I EX SITU NO SEPARATIONS ALTERNATIVE

I I + !
'RETRIEVAL

Waste Transpo total
Onsite Truck 1.25E+04 ITotal I 1.25E+04

Construction I
Offsite Truck trips/yr km/trip yr total
^ concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06

-:; raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.OOE+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement/misc W314 ^ 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

--0ffsite Rail trips/yr kMtrip ^yr total
raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION

Sonstruction
Onsite Truck trips kMtnp total

borrow /•issvto^ 1.00E+01 2.02E+05 Total 2.02E+05

1 OffsiteTruck trips krrMp . total
^ Try Cities J-F- _ ^s1-39E#04 1.40E+02 1.82E+06
--^ Portland/Seattle . .00 , 8.OOE+02 4.OOE+06

9-11fe4o4 trips/yr km/trip yr
miscellaneous G-z 4.?8E+03 1.40E+02 5.50E+00 4.00E+06 Total 9.82E+06

Processing
Offsite Truck tr.^srtn trips/yr km/trip yr total

e.- Portand/Seattle -yfh-a -6.96E+01 8.00E+02 1.40E+01 5.60E+05
^ miscellaneous rr.2cE±03 1.40E+02 1.40E+01 1.02E+07 Total 1.08E+07

3•oF7^y

Offsite Rail I trips/yr krn/trip yr total
+r^ Portland/Seattl -t:3E,02

^
8.00E+02 1.40E+01 1.15E+06 Total 1.15E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips kMtrip total

Yucca Mountain 2.93E+03 6.27E+06 Total 6.27E+06
^ l •Y7 et°y ^ ^

CLOSURE
Onsite Truck ! cu yd trip/cu yd km/trip totat

fill 1 9.86E+051 1.00E-011 1.00E+01 9.86E+05
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Isilt I 4.93E±05 l 1.00E-01 1 3.00E+01 I 1.48E±06 1 j
riprap I 8.35E+05 1 1.00E-61 I 3.20E+01 2.67E+06

ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06
GROUT FILL IMUST

Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 5.93E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 4.23E+07
Offsite Rail (km) 7.58E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
Ops 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08

Vitrification
Const 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08
Ops 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closure 4.62E+02 2.60E+02 1.40E+02 7.41E-01 1.25E+07
^- total - 6.71 E+04 Total 1.81 E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 4.23E+07 5.00E-02 2.12E+06
Rail 7.58E+06 5.OOE-02 3.79E+05

Suburban
Truck 4.23E+07 5.OOE-02 5.93E+06 8.05E+06

Rail 7.58E+06 5.OOE-02 3.79E+05
Rural

Truck 4.23E+07 9.00E-01 3.81 E+07
Rail 7.58E+06 9.00E-01 6.83E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
Vuck rail truck rail truck rail
2.12E+06 3.79E+05 8.05E+06 3.79E+05 3.81E+07 6.83E+06

urban truck faUkm 7.50E-09 1 1.59E-02
urban truck inj/km 3.70E-071 7.83E-01
urban rail fat/km 1.70E-08 6.45E-03
urban rail inj/km 3.30E-08 1.25E-02
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sub truck faLkm 1.30E-08 1 ^. 1.05E-01 1

sub truck inj/km 3.80E-07 1 3.06E+00

sub rail fat/km 1.70E-08 1 6.45E-03 1

sub rail inj/km 3.30E-08 1 I 1.25E-02 j

rural truck fat/km 5.30E-08 2.02E+00 1

rural truck inj/km 8.00E-07 3.05E+01

rural rail faUkm 1.70E-08 1.16E-01

rural rail inj/km 3.30E-08 1 2.25E-01

TOTAL FATALITIES 2.27E+00
TOTAL INJURIES 3.46E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.81E+09 8.98E-09 1.63E+01

injuries 1.81E+09 7.14E-07 1.29E+03

Cumulative fatalitiesfinjuries from traffic impacts

transport employee TOTAL

FATALITIES 2.27E+00 1.63E+01 1.85E+01
INJURIES 3.46E+01 1.29E+03 1.33E+03

CONSTRUCTION ACCIDENTS ^
rate person-yr

TRC = 9.75E-02 2.59E+04 = 2521.545

LWC = 2.45E-02 2.59E+04 = 633.619

Fatality = 3.20E-05 2.59E+04 = 0.827584

OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02

.
4.13E+04 = 908.16

LWC = 1.10E-02 4.13E+04 = 454.08

Fatality = 3.20E-05 4.13E+04 = 1.32096

TOTALS
INJUR 4.76E+031

FATAL 2.07E+01 I
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Sheet3

oV^A

EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE I i

I I. !
RETRIEVAL I I

Waste Transport total I
Onsite Truck 1.25E+04 Tota! 1 1.25E+04

I ! •
Construction

Offsite Truck trips/yr km/trip iyr total
concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06

raw material i 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment I 2.50E+01 1.00E+04 1 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 I 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cemenUmisc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total
rawmaterial 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow 438E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION

Construction
Onsite Truck trips k`m/trip total

borrow z,IZr y 1.00E+01 6.10E+05 Total 6.10E+05

Offsite Truck trips km/trip total
-- ^ Tri-Cities /. a'7 fto^ ^'^ ' ^4 1.40E+02 3.78E+06

Portland/Seatde 2G 2 4-t0E+04 8.00E+021 8.80E+06

trips/yr km/trip yr
^.°=T= miscellaneous 4.2 1 5.LOE+03 1.40E+02 9.00E+00 6.55E+06 Total 1.91E+07

i

Processing i
. Offsite Truck trips/yr km/trip yr total

3,2 E o glassformer/chem F."o aE+vz 8.00E+02 1.60E+01 6.57E+06
miscellaneous ^E+03 1.40E+021 1.60E+01 1.16E+07 Total 1.82E+07

Offsite Rail trips/yr km/trip yr total
L.3 3 glassformer/chem 'S.-3^.,^ 8.00E+02 4:60E+01 8.15E+06 Total 8.15E+06

VITRIFIED HLW TRANSPORT i
Offsite Rail trips km/trip i total

^ Yucca Mountain 3. ='

^
4A6E+_01 2.93E+031 I 2.93E+04 Total 2.93E+04

I ! I
!.

CLOSURE I I
Onsite Truck cu yd trip/cu yd km/trip total

fill i 1 9.86E+05i 1.00E-01 1.00E+01I 9.86E+05i
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jsilt I 1 6.93E+05 1 1.00E-01 1 3.00E+01 I 2.08E±06 :

!riprap If 1.05E+06 1 1.00E-01 1 3.20E+01 j 3.36E+06 1

ag/sand I 7.93E+05 1 1.00E-01 1 1.00E+01 j 7.93E+05 1Total 7.22E+06

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1 1.00E+01 2.20E+04 jTotal 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 1 6.48E+04 Total j 6.48E+04

I I
Onsite Truck (km) 7.88E+06
Onsite Rail (km) 0
Offsite Truck (km) 5.91 E+07 1
Offsite Rail (km) 8.34E+06 1

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
Ops/D&D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitrification
- Const. 2.58E+04 2.60E+02 1.40E+02 7.41E-01 6.96E+08

Ops/D&D I 6.95E+03 2.60E+02 1.40E+02 1 7.41E-01 1.87E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07

^ total 8.12E+04 Total 2.19E+09

j

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck I 5.91E+07 5.00E-02 2.95E+06
Rail 8.34E+06 5.OOE-02 4.17E+05

Suburban
Truck 5.91E+07 5.OOE-02 7.88E+06 1.08E+07

Rail 8.34E+06 5.OOE-02 4.17E+05

Rural
Truck 5.91E+07 9.00E-01 5.32E+07

Rail 8.34E+06j 9.00E-01 7.51E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km jrural km
jtruck rail truck rail truck rail
2.95E+06 4.17E+05j 1.08E+07 4.17E+05 5.32E+07 7.51E+06

urbantruckfat/km 7.50E-091 2.22E-021 I j
urban truck inj/km I 3.70E-071 1.09E+00
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urban rail fat/km ^ 1.70E-08 ; ! 7.09E-03 ;

urban rail inj/km 3.30E-08 j 1.38E-02 1

sub truck fat.km 1.30E-08 1 1.41 E-01
sub truck inj/km 3.80E-07 1 4.12E+00
subrailfat/km 1.70E-08 1 7.09E-03 1
sub rail inj/km ^ 3.30E-08 1.38E-02 1
rural truck faUkm I 5.30E-08 ; 2.82E+00 1
rural truck inj/km 8.00E-07 4.26E+01
rural rail faUkm 1.70E-08 1.28E-01

rural rail inj/km 3.30E-08 2.48E-01

TOTAL FATALITIES 3.12E+00
TOTAL INJURIES ^ 4.80E+01

^
Fatalities/Injuries resulting from Employee vehicle accidents

1
^ km rate/km TOTAL

fata!ities 2.19E+09^ 8.98E-09 '1.97E+01
linjuries 2.19E+091 7.14E-07 1.56E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES i 3.12E+00 1.97E+01 2.28E+01

INJURIES 4.80E+01 1.56E+03 1.61 E+03

CONSTRUCTION ACCIDENTS i
rate person-yr

TRC = 9.75E-02 3.69E+04 = 3596.775
LWC = 2.45E-021 3.69E+04 = 903.805

Fatality = 3.20E-05 1 3.69E+04 = 1.18048

OPERATION ACCIDENTS
rate i person-yr

JTRC = 2.20E-021 4.44E+04 = i 975.7

LWC= i 1.10E-02 4.44E+04 = 1 487.85

!Fatality = I 3.20E-05i 4.44E+04 = 1 1.41921

TOTALS I 1
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JINJUR 16.19E+031 ; . ;

I FATAL i 2.54E+01 j
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EX SITU COMBINATION

RETRIEVAL
Waste Transport total

Onsite Truck O.00E+00 1

Construction
Offsite Truck trips/yr km/trip yr total

concrete 2.40E+02 1.40E+02 2.00E+01 6.72E+05
raw material 2.25E+01 8.00E+02 2.00E+01 3.60E+05

equipment 1.25E+01 1.OOE+04 2.00E+01 2.50E+06 1

miscellaneous 2.60E+03 1.40E+02 2.00E+01 7.28E+06

steel W-314 5.30E+01 8.00E+02 4.24E+04 1

cemenUmisc W-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07

Offsite Rail trips/yr km/trip yr total
raw material 5.00E+00 8.OOE+02 2.00E+01 8.OOE+04 Total 8.OOE+04

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
$Onstructl0n

Onsite Truck trips km/trip total
borrow,, 3o g•He--v 2-69E+-04 1.00E+01 2.60E+05 Total 2.60E+05

Offsite Truck trips kmftrip . total
concrete 1.3-4 oy f+04 1.40E+02 2.03E+06

steel , 475E+03 8.00E+02 3.80E+06

trips/yr km/trip yr
!•3j^ ° miscellaneous 3 1.40E+02 h00E401 3.64E+06 Total 9.47E+06

Processing
Offsite Truck trips/yr kmkrip yr total

^ glassformer/chem 4^45E+6t 8.00E+02 1.95E+01 1.79E+05

. miscellaneous 2:60E+03 1.40E+02 1:95E±01 7.10E+06 Totai 7.28E+06

Offsite Rail trips/yr kMtrip yr total

glassformer/chem)GR 42306*a2 8.OOE+02 *.95E±01 2.03E+06 Total 2.03E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain ---B^ -2.93E+03 2.49E+05 Total 2.49E+05

CLOSURE ^ (
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.36E+05 1.00E-01 1.00E+01 9.36E+05
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]silt I I 5.76E7F05 1 1.00E-01 1 3.00E+01 I 1.73E+06 1

riprap 1 1 9.21E+05 1 1.00E-61 I 3.20E+01 I 2.95E+06 1

ag/sand 1 6.43E+05 1.00E-01 1 i.00E+01 6.43E+05 1Total 6.25E+06

GROUT FILL IMUST I j I
Onsite Truck sand/gravel 2.20E+03 1 1.00E+01 2.20E+04 ITotal 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total ^ 6.48E+04

Onsite Truck (km) 6.55E+06
Onsite Rail (km) O.00E+00
Offsite Truck (km) 2.77E+07
Offsite Rail (km) 2.36E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Cohst. 6.36E+03 2.60E+02 1.40E+02 7.41 E-01 1.72E+08
Ops/D&D 2.24E+04 2.60E+02 1.40E+02 7.41E-01 6.04E+08

Vitrification
Const. 1.19E+04 2.60E+02 1.40E+02 7.41 E-01 3.21 E+08
Ops/D&D 1.04E+04 2.60E+02 1.40E+02 7.41E-01 2.81E+08

Fill tank
Z Const. 5.70E+01 2.60E+02 1.40E+02 7.41E-01 1.54E+06

Ops/D&D 1.80E+03 2.60E+02 1.40E+02 7.41E-01 4.86E+07

Closure 5.74E+02 2.60E+02 1.40E+02 7.41E-01 1.55E+07
Total 1.44E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.77E+07 5.OOE-02 1.38E+06
Rail 2.36E+06 5.OOE-02 1.18E+05

Suburban
Truck 2.77E+07 5.OOE-02 6.55E+06 7.93E+06
Rail 2.36E+06 5.OOE-02 1.18E+05

Rural
Truck 2.77E+07 9.00E-01 2.49E+07
Rail 2.36E+06 9.00E-01 2.12E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail

1.38E+06 1.18E+05 7.93E+06 1.18E+05 2.49E+07 2.12E+06

urban truck faUkm 7.50E-091 1.04E-02.
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urban truck inj/km 3.70E-07 1 5.12E-01 ! I I.

urban rail faUkm 1.70E-08 1 2.00E-03 1 ! ! !

urban rail inj/km ! 3.30E-08 1 3.89E-03 ' !
sub truck fat.km ! 1.30E-08 1.03E-01 !
sub truck inj/km 3.80E-07 3.02E+00
sub rail faUkm 1.70E-08 1 I 2.00E-03
sub rail inj/km 3.30E-08 1 ! 3.89E-03
rural truck fat/km 5.30E-08 1.32E+00

rural truck inj/km 8.00E-07 1.99E+01

rural rail faUkm 1.70E-08 3.61E-02

rural rail inj/km 3.30E-08 7.00E-02

TOTAL FATALITIES 1.47E+00
TOTAL INJURIES 2.35E+01

Fatalities/Injuries resulting from Employee vehicle accidents
1 . _

km rate/km I TOTAL

fatalities 1.44E+09 8.98E-09 1.30E+01

injuries 1.44E+09 7.14E-07 1.03E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 1.47E+00 1.30E+01 1.44E+01

INJURIES 2.35E+01 1.03E+03 1.05E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.89E+04 = 1841.873

LWC = ! 2.45E-02 1.89E+04 = . 462.8295

Fatality = 3.20E-05 1.89E+04 = 0.604512

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 3.46E+04 = 761.2
LWC = 1.10E-02 3.46E+04 1 = 380.6

! Fatality= 3.20E-051 3.46E+041 = 1.1072

I
TOTALS !
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PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE

RETRIEVAL

WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsite Truck trips kMtrip total

borrow 1.38E+03 1.00E+00 1 1.38E+03 Total 1.38E+03

Offsite Truck
steel 5.30E+01 8.00E+02 1 4.24E+04
cement 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION
Construction

Onsite Truck trips k'm/trip total
borrow 1.96E+03 1.00E+01 1.96E+04 Total 1.96E+04

Offsite Truck trips km/trip total
concrete 1.20E+03 1.40E+02 1.68E+05

steel 7.32E+03 8.00E+021 5.86E+06

miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Processing
Offsite Truck trips km/trip total

glassformer/chem 3.50E+03 8.00E+02 2.80E+06

glassformer/chem 3.57E+03 1.40E+02 5.OOE+05

miscellaneous 5.20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offsite Rail trips km/trip total

gtassformer/chem 2.18E+02 8.00E+02 1.74E+05 Total 1.74E+05
__..

VITRIFIED HLW TRANSPORT

SITE RESTORATION ^
Onsite Truck I i trips knUtrip total

contaminated waste I 1.50E+03 1.61E+01 2.42E+04

noncont. waste I 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+06

I I
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GROUT FILL IMUST

Onsite Truck (km) 1.05E+06

Onsite Rail (km) O.00E+00

Offsite Truck (km) 1.71 E+07
Offsite Rail (km) 1.74E+05 1

EMPLOYEE VEHICLE
person-yr trip/yr km/trip car pool total

Cohst. 1.07E+04 2.60E+02 1.40E+02 7.41 E-01 2.89E+08
Ops/D&D 6.93E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08 1Total 4.76E+08

1 .. .

Distance traveled in population zones

Urban Offsite km Izone fraction Onsite TOTALS
Truck 1.71E+07 5.OOE-02 8.55E+05

1 Rail 1.74E+05 5.OOE-02 8.72E+03

Suburban
Truck 1.71E+07 5.00E-02 1.05E+06 1.90E+06

Rail 1.74E+05 5.OOE-02 8.72E+03

Rural
Truck 1.71E+07 9.00E-01 1.54E+07
Rail 1.74E+05 9.00E-01 1.57E+05

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+05

urban truck faUkm 7.50E-09 6.41 E-03
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urban truck inj/km 3.70E-07 1 3.16E-01 1. i !
urban rail faUkm 1.70E-08 1 I 1.48E-04 1 I

urban rail inj/km 3.30E-08 2.88E-04 1
sub truck fat.km 1.30E-08 2.47E-02 I
sub truck inj/km 3.80E-07 1 7.23E-01
sub rail fat/km 1.70E-08 1.48E-04
sub rail inj/km 3.30E-08 ^ ^ 2.88E-04 1
rural truck fat/km 5.30E-08 8.16E-01
rural truck inj/km 8.OOE-07 1.23E+01
rural rail fat/km 1.70E-08 2.67E-03

rural rail inj/km 3.30E-08 5.18E-03

TOTAL FATALITIES 8.50E-01
TOTAL INJURIES 1.34E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 4.76E+08 8.98E-09 4.27E+00

injuries 4.76E+08 7.14E-07 3.40E+02

Cumulative fatalitiesfinjuries from traffic impacts ^

I transport employee TOTAL
FATALITiES 8.50E-01 4.27E+00 5.12E+00
INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.07E+04 = 1043.25
LWC = 2.45E-02 1.07E+04 = 262.15
Fatality = 3.20E-05 1.07E+04 = 0.3424

OPERATION ACCIDENTS
rate person-yr

J TRC = 2.20E-02 6.93E+03 = 152.46

LWC = 1.10E-02 6.93E+03 = 1 76.23
Eatality = 3.20E-05 6.93E+03 = 0.22176

TOTALS
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iTOTAL ALTERNATIVE I I I I I

RETRIEVAL i
Waste Transport i total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
j raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.OOE+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
borrow (W-314) 1.38E+03 1.00E+01 1.38E+04 Total 2.16E+07

Offsite Rail trips/yr km/trip yr total
raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05

steel (W-314) 5.30E+01 B.OOE+02 4.24E+04
cement (W-314) 1.OOE+02 1.40E+02 1.40E+04 Total 2.16E+05

VITRIFICATION
Sonstruction

Onsite Truck i. uy : trips km/trip total
borrow 2-88 1.00E+01 2.80E+05 Total 2.80E+05

Offsite Truck trips km/trip total
concrete 4^ffEt04 1.40E+02 2.20E+06

,- : steel 9. ? r-e s *^=^ B.OOE+02 9.68E+05

miscellaneous3•1/ea 1.40E+02 4.09E+06 Total 7.25E+06

Processing
Offsite Truck trips kMtrip total

/.6s cf< glassformer/chem "^E+".°. i 8.OOE+02 2.98E+06

miscellaneous .r1.03E+05 1.40E+02 1.44E+07

o process material .40E+02 5.00E+05 Total 1.79E+07

Offsite Rail trips km/trip total

3-a dto3 glassformeNchem .03 8.OOE+02 2.20E+06 Total 2.20E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain 1.70Et02 2.93E+03 4.98E+05 Total 4.98E+05

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 i 1.00E+01 i 9.86E+051
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silt ^ I 6.93E±05 1 1.00E-01 1 3.OOE+01 2.08E+06 1

riprap ^ 1.05E+06 1 1.00E-01 1 3.20E+01 3.36E+06 1

ag/sand I 7.93E+05 1.00E-01 1.00E+01 7.93E+05
1groutfill sand IMUST 2.20E+03 1 1.00E+01 I 2.20E+04 ITotal 7.24E+06

Offsite Truck trips km/trip ^ total
groutBll cement IMUS 4.63E+02 1.40E+02 6.48E+04 ITotal 6.48E+04

Onsite Truck (km) 7.53E+06
Onsite Rail (km) O.OOE+00
Offsite Truck (km) 4.69E+07
Offsite Rail (km) 2.91E+06

EMPLOYEE VEHICLE
Phase 1 person-yr trip/yr km/trip car pool total

Cohst 1.16E+04 2.60E+02 1.40E+02 7.41E-01 3.13E+08
Ops/D&D 6.77E+03 2.60E+02 1.40E+02 7.41E-01 1.83E+08

Phase 2

Const. 1.98E+04 2.60E+02 1.40E+02 7.41E-01 5.34E+08
Ops/D&D 4.91E+04 2.60E+02 1.40E+02 7.41E-01 1.32E+09

Total 2.35E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 4.69E+07 5.OOE-02 2.34E+06

Rail 2.91E+06 5.00E-02 1.46E+05

Suburban ^
Truck 4.69E+07 5.OOE-02 7.53E+06 9.88E+06

Rail 2.91E+08 5.OOE-02 1.46E+05

Rural ^
Truck 4.69E+07 9.OOE-01 4.22E+07

Rail 2.91E+06 9.00E-01 2.62E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km

;truck rail (truck rail Itruck rail
2.34E+06 1.46E+05 9.88E+061 1.46E+05 4.22E+07 2.62E+06

urban truck fat/km 7.50E-091 1.76E-02 I I

Page 40



Sheetl2

urban truck inj/km I 3.70E-07 1 8.67E-01 I. I I I.

urban rail fat/km j 1.70E-08 1 2.48E-03 ;
urban rail inj/km I 3.30E-08 1 4.81E-03 1 j

sub truck fat.km 1.30E-08 1 1.28E-01 j
sub truck inj/km 3.80E-07 j 3.75E+00
sub rail fat/km 1.70E-08 j 2.48E-03 1

subrailinj/km 3.30E-08 1 4.81E-03 1
rural truck fat/km 5.30E-08 2.23E+00 j
rural truck inj/km 8.OOE-07 3.37E+01
rural rail fat/km 1.70E-08 4.46E-02

rural rail inj/km 3.30E-08 8.66E-02

TOTAL FATALITIES 2.43E+00
TOTAL INJURIES 3.84E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.35E+09 8.98E-09 2.11E+01

injuries 2.35E+09 7.14E-07 1.68E+03

Cumulative fatalitieslnjuries from traffic impacts

transport employee TOTAL
FATALITIES 2.43E+00 2.11E+01 2.36E+01
INJURIES 3.84E+01 1 1.68E+03 1.72E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.14E+04 = 3061.5

LWC = 2.45E-02 3.14E+04 = 769.3
Fatality = 3.20E-05 3.14E+04 = 1.0048

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1 5.59E+04 = 1229.14

LWC = 1.10E-02 5.59E+04 = 614.57

Fatality = 3.20E-05 5.59E+041 = 1.78784 •

TOTALS
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jEX SITU INTERMEDIATE SEPARATIONS- ALTERNATIVE

I
RETRIEVAL

Waste Transport total
Onsite Truck 1.25E+04 1 j

Total I 1.25E+04
Construction

Offsite Truck trips/yr km/trip yr jtotal
concrete 4.80E+02 1.40E+02 j 2.00E+01 1.34E+06 1
jrawmaterial 4.50E+01 8.OOE+02 1 2.00E+01 7.20E+05 1
equipment 2.50E+01 1.00E+04 j 2.00E+01 5.00E+06 1
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07 1
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement W-314 1.OOE+02 1.40E+02 1 1.40E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total (
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck j
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips knJtrip total
borrow ..-^ 7 eta 1.00E+01 j 5.20E+05

I Total I 5.20E+05
Offisite Truck j j trips km/trip . total (

concrete -13. q 7Cto 'i. 1.40E+02 4.06E+06

steel _' l:v6to 8.00E+02
tripslyr Ikm/trip l yr

7.60E+06

_ miscellaneous . - ,b;u4fo.3 1.40E+02 1.00E+01 7.28E+06
Total 1.89E+07

Processing j
Offsite Truck trips/yr km/trip yr total

.1lassformedchem /-(9Eto3 8.00E+021 1.95E+01 3.59E+05
i miscellaneous (,,.SE.to3 1.40E+02 1.95E+01 1.42E+07j j

Total 1.46E+07

Offsite Rail 21trips/yr km/trip yr total
111 glassf(O) - 2.ry'^toz! 8.00E+02 1.95E+01 4.06E+06

Total 4.06E+06

i
VITRIFIED HLW TRANSPORT

ONsite Rail trips kmftrip total
Yucca Mountain tf: rg F^c 2.93E+031 4.98E+05

I Total j 4.98E+05

CLOSURE j
Onsite Truck I Icu yd ' trip/cu yd km/trip j total I j

I fill I j 9.86E+05 1.00E-01 1.00E+01 I 9.86E+05j I
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